B 1 



IDENTIFICRT(ON 



PRODUCT CODE 
PRODUCT NfirtE 
PRODUCT DATE 
nniNTRINER 
DIRGNOSTIC ENGINEER 
TECH URITER 
PREPRPED BY 



flC-E121R-MC 

CZUGRRO POP-11 DIRG USR GOE 
fEBRURRY 1, 1978 

PDP-11 PRODUCT ENHRNCEHENT GROUP 
BRRRY SUSSnRN 
MICHREL R nESROBIRN 
JRNET URSlUK 



THE INFORnRTION IN THIS DOCUMENT IS SUBJECT TO CHRNGE WITHOUT NOTICE 
AND SHOULD NOT BE CONSTRUED RS fl COHMITHENT BY DIGITAL EQUIPMENT 
CORPORRTION DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY 
FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT 

NO RESPONSIBILITY IS ASSUMED FOR THE USE OR RELIRBILITY OF SOFTURRE ON 
EQUIPMENT THRT IS NOT SUPPLIED BY DIGITRL OR ITS RFFILIRTED COHPRNIES 

COPYRIGHT (C) 1978 BY DIGITRL EQUIPMENT CORPORATION 

THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORRTION 



D I G I TAL 
DEC 



PDP 
DECUS 



UN I BUS 
DEC TAPE 



MASSBUS 
DECX/11 



C 1 
Poge 2 

I 



PREFACE 



The Utcctl Gut.de Eac EDCrll Oi.aaoasii.c Soliwace is the first 

Bar'. of the two-part dClitJDLC Usec&l daouai Eoc eoe=ll 
icigooslic Soiiiiiace 

Part 1/ this 9uiae' presents the generol operating procedures 
required to run diagnostic programs on POP-11 conputers 

Part II consists of a set of appendices pertaining to 
diagnostic options Each oppendix contains a step-by-step 
procedure for preparing, loading/ and running the diagnostic 
for a specific option The appendices are used to identify 
problem oreos If problems are encountered and aore detailed 
diagnosis s required/ the individual diagnostic listing and 
doCwMient must be consulted 

Used toqether, the guide and the appendices contain the 
information and procedures needed to run vituolly any POP-11 
diagnostic The procedures assume that the diagnostician is 
familiar vith the hardware to be tested 

In those cases mhers the most detailed information is 
required/ a diagnostician must refer to the individual 
diagnostic program documentation 

NOTE PART H, THE SET OF APPENDICES DESCRIBING THE 
DIAGNOSTIC OPTIONS/ IS NOT INCLUDED IN THIS DOCUMENT THE 
APPENDICES ARE CURRENTLY IN PRODUCTION AND UILL BE RELEASED TO 
THE FIELD AS THEY PRE COMPLETED 
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This users' Qu de is intended for the person new to DEC^ and 
especially Tor the person nen to the rtiagnost c aspect of 
DEC'S operotions 

the field Sc»vn,e engineer 
the manufacturing test person 
the diagnostic programmer 



It should helr> m the training of new personnel and serve as a 
concise reference for more experienced people Essentially/ 
th s guide presents to onyone on inclusive survey of the 
diagnostic software tools ovoiiable for DEC PDP-11 computers 

The guide follows a design that builds on nformation 
presented m previous chapters. Chapter 2 presents two 
general approacnes to runnino diagnostics Chapter 3 gives 
directions for using a POP-11 computer operating console 
Chapter H telU you how to load a monitor into the mach ne/ 
it assumes that you Know how to use the operator's console 
(explained in Chapter 2), and that you have decided on which 
approach you wani to use for runnino the diagnostics 
(explained in Chapter 2^ The ensuing chapters describe the 
operations of the various •nonitors unde** wnich you con execute 
di agnost i cs 

The guide draws from and ~efers to many existing DEC 
documents. listed below in porogroph 1 1 There is also a 
short list of abbreviations in paragraph 1 2. 

Used along with other diagnostic tools/ this guide can help 
both the novice and the experienced diagnostician successfully 
accomplish his or her vork at the mach le being tested 
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1 1 REFERENCES 

PCT Systea rianager's Guide 

OCT Users' Guide 

RPT System Honoger"$ Guide 

OECX/1] Users' Documentation and Reference Ginde 
Dia9nostic En9ineering Standards and Conventions 
fli crocoiaputer Handbook 
POP-11 Coaputer Proarammina Card 
PDP-11 Peripherals Handbook 
\ PPP-ll/0M/3l»/M«i/'55 Handbook 

XXDP/DECX/11 Programi»ina Card 
XXDP Users' rionual 



1 2 RBBREUIflTIONS AND riNEnONICS USED IN THIS GUIDE 



nCT automated computer test 

OINT -- OPT in tiolization utility 

OPT -- automated product test 

BR -- bus request 

CPU - central processing unit (some os pcacessoc) 

DECX/;i -- Oigitol Equipment Corporotion UNIBUS exer- 
ciser for POP-11 computers 

OMR — direct memory access 

ECO -- engineering change order 

EIS -- extended instruction set 

GPR - general purpose register 

HU -- hordwore 

I'D -- input/output 

LRT -- long run-time 

LSI -- large-scale integration 

nCO -- manufacturing change order 

riLE -- multiple loading with error control 'APT) 

nOS -- metal -oxide semiconductor 
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riTTO ineon-t I me-to-detect 

MTTR mean-t I ne-to-repai r 

NPfi -- non-proc«ssor-request 

ODT-11 on-line debugging technique for PDP-11 
computers 

PC -- progron counter (register 7) 

PSU -- processor status laord 

0/U quick verify 

RCSR -- read control /status register 

REVll -- the Dflfi-ref resh/ bootstrop, and terninotor 
module for the LSI-ll CPU 

ROH read-only-memory 

SP -- stock pointer (register b) 

SS -- single step 

Sm -- software 

SWR - switch register 

TSP — te»t-sof tware-packoge utility (OPT) 

TST -- time-shartng terminal (APT) 

UUT -- unit under test 

XXDP -- XX diagnostic package/ "xx" replaced by 
dewi.ce mnemoni c 
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CHAPTER 2 

UNIT TESTING US THE SYSTEtt flPPROfiCH TO USING DIRGNOSTICS 



fl diagnostic it o progrom that comprises nua«rous indiv/idual 
tests arranged in a sequence Tne tests detect no I f unct i ons 
and help to locote their source The results of any test 
determine iihich other tests in the sequence mill be executed 
In addition/ a diagnostic program may aQai)<ze the test results 
and idcoliiy the foiling component 

There are tuo testing opprooches uoii lesiiog/ nhich tests 
single units/ ond UUXBUS execcisiog/ which test several of 
the some or combinations of different units simultaneously 

You run uQi.1 tests when you decide thot a malfunction comes 
from 0 particular unit for exomple/ o peripheral device/ or 
the CPU/ or memory Unit tests usually operate under 
coatcoiicd coQdi.ti.aa& in order to isolate the malfunction. 
The testing sequence fol loins a logical/ "building block" 
structure thot tests the smoilest port of the unit and 
proceeds upword to include the entire unit. Unit tests ore 
not generally efficient at identifying problem areas in large 
systems/ but are the best method for correctly identifying 
malfunctions in a given device 

You run o UtiiiBUS excccitec iihen you cannot determine the 
origin of o moifunction/ or if unit testing does not 
substantiate your previous decision. A UNIBUS exerciser does 
not run under controlled conditions as compared to unit tests. 
Rather/ it cccotct on operotina environment that pushes the 
system to the limits of its spec i f i cot i ons. The UNIBUS 
exerciser is OECX/11 (see Chapter 12 and the DECmi Bcttccoce 
Qaouoi) fl UNIBUS exerciser is designed to detect ond report 
enerol malfunctions. Once the UNlBUS exerciser identifies 
he bad subsystem or unit/ you can then fun unit tests on that 
unit to determine the foiling component. (Often/ intermittent 
foi lures that ore unt''aceable mith unit tests oppear when 
running c UNIBUS exerciser). UNIBUS exercising eaphotizet 
detccti.00 over isolation It uses testing time efficiently/ 
but it may incorrectly identify the source of a malfunction in 
a mult -problem situation 
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Note/ too< that the mu 1 1 1 -prob I en situation may occur where 
neither unit testing nor a UNiBUS exerciser con accurately 
identify a failino component In this cose/ a field service 
engineer must rely on basic tools (oscilloscope' test neters/ 
etc ) coupled «ith a thorough knowledge of the hardware and 
sound experierice 

POP-11 diagnostic software^ therefore' can be categorized as 
two nam types uoi.1 dLagootttcs and UbllBUS execcisecs. 

To completely test a given unit' all unit diagnostics and the 
OECX/n UNIBUS exerciser must be run 



2 1 UNIT DIAGNOSTICS 

Unit diagnostics include tests for the units listed below 

modu I es 
subdssemb I i es 
proc essors 
per I pherol s 
control I er$ 
memor i es 

A! SO' there may be several diagnostics for one unit/ each 
diagnostic checking a particular function of the unit. 

Diagnostics venfv all logic that nay be tested by program 
instructions with a sinaie unit under processor control 
There ere no other units of similar or dissimilar design under 
test at the same time The goal of the diognostic is XQO'/. 
coverage of the loaic In reality/ the coverage is ZOX to 95^ 
of the logic The remaining 'ogic is tested by the UNIBUS 
ex ere I ser 

Diagnostics are usually stand-alone- they require the 
processor to be dedicated to the unit under test (UUT). 

The purposes for using diagnostics can be categorized as 
foil ows 

1 Verify that the H/W functions correctly 

2 Detect o H/U fault. 

3 Isolate a H/U fault 

H Verify thot o repair has corrected a fault 
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The proper use and execution sequence of diognostics mil 
reduce the nean-t i ne-to-detect (fITTO) and the 
«eon-ti«e-to-repair (HTTR) The HTTD if the t i »e necessary to 
detect thot on error condition or fault exists The MTTR is 
the tin* it takes to detect and isolate the fault/ repair or 
replace the foiling conponenty and verify that the repair has 
corrected the fault 



2 1 1 Error Detection Using Unit Diagnostics 

Diagnostics ore designed to detect the foMoHiing classes of 
errors 



ueoe CLQSS 



EJ^aaCLE OE CQUSE 



I logical and functional errors 



2 timing problems 



3 intermittent failures 



in shortS/ 
I gh and 



f 0 i I ures> 
foil ures. 



pins stuck 
iow/ medio 
mechanical 



capacitance; resistance, 
race condi t i ons 



VI brat I on; 
connect i ons/ 
connec t i ons; 
power -up/pover-domn 
f a i t ures. 



I oose 
dirty 



^ heat problems 



5 not se probi ems 



6 marginal components 



insufficient module 
coolin9, dirty filters; 
defective fans< improper 
i nstol I at i on. 



sh i el d i ng 
UN I BUS 
UN I BUS 
recei vers 
probi ems 



def i c i enc i es; 
termi not i on, 
drivers ond 
cable 



voltage variations 
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Once you determine the error clast/ you con decide which 
Jiognostic or series of diagnostics to run. If you do not 
known the source of a problea you con use a UNIBUS exerc ser 
to locate the fault (See paragraph 2.2) 

There of c t^io generol aays to run unit diagnostics the 
"qoick-verify" Mode (Q/V mode) and the "long-run-tine" node 
(LRT mode) 



NOTE 

For the most inclusive coverage/ you should run each 
dioanostic in ail modes or operation and with all 
applicable switch settings. 



2 1 2 Running Diognostics In Quick-verify Mode (Q/U tlode) 

The "quick-verify" or Q/V mode of running a diognostic 
performs the following services: 

t Verify thot all the mojor components are present and 
funct i oni ng 

2 Test oil the logic at least once and indicote faults. 

3 Generally indicote thot no "hard" errors exist/ or thot 
they no longer exist offer a repair. 

"4 When there ore many diognostics for a single unit, provide 
0 system that will isolate the foiiirg component of the 
unit in the shortest possible time. 



The Q/V mode moy, but generally does not isolate intermittent 
foi lures. marainal components/ heat problems/ or noise 

Cr obi ems. The first pass of a diagnostic is a Q/V pass 
niest Iterations ore surpressed/ offer the Q/U pass/ all 
diagnostics enter LRT mode (see paragraph 2 1. J) Rll 
diagnostics should be run at least two posses -- a Q/V pass 
ond one 1.RT pass 
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Once the Q/U node detects on error condition, you con use the 
LRT node (below) to isolate the foult (The diagnostics 
provide "tcope loops". ) 



2 13 Running Diagnostics In Long-run-time Mode (LRT tlode) 

The "I onq-run-t I me" or I.RT mode of running a diag''ostic 
detects the follo»ing 

1 noi se problems. 

2 heat problems 

2 morginol components 

■4 timing problems 

5 intermittent failures 

6 vibration problems and bod connections 



The LRT mode also tests that o H/U repair holds up. ond that 
the H/W that was repaired was the H/H at fault. If the UUT 
successfully completes at least two passes in LRT mode, then 
you con assume that you hove verified its operation as much as 
possible in o stand-alone environment However, additional 
successful posses will increase the confidence in the 
reliability of the hardware 



2 2 UN I JUS EXERCISERS 

UNIBUS exercisers ore designed to test oil logic that is not 
tested or cannot be tested with unit diagnostics. UNIBUS 
exercisers detect faults that result when multiple units are 
in the system, and also when the given unit is in a system 
with other dissimilar units UNIBUS exercisers test all the 
devices in the system simultaneously; the processor is not 
dedicated to only one unit 

UNIBUS exercisers are effective at isolating problems thot 
arise when units interoct with other units The units way be 
the some type, or completely different in form and function 
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The problem* that onte from this interact on are noise/ 
priority orb i tro* i on/ timing/ morgmol components/ ond elusive 
and intermittenx problem* 

Typically the UHiSUS exerciser test* the un ts in a 
"•or*t-ca*e" manner. Thi*/ in combination otth the mult pie 
unit* both *imilar and dissimilar on the system/ creates an 
environment that cannot be duplicated by a stand-alone 
diavnottic. Thic i* vhy UNIBUS exerciser* can i*o'ate 
interaction problem* *o well 

The design of a UNIBUS exerciser empha*ize* the i*olotion of 
interaction proble»!s Therefore/ they verify a larae portion 
of the unit*' logic However/ thi* percentage is less than 
•hot can be verified bv o stand-alone diagnostic 
Rddi t I onal I y/ the generol constraints of the system 
environment limit which logic may be tested and to what 
deo'-ve Careful design of the UNIBUS exerciser maximizes the 
coverage 

Fault i*olation u*ing a UNIBUS exerciser includes the 
following procedure* 

1 Making a system inventory 

2 Detect i ng a f aul t 

J Identifying the foult 

>( Isol at I ng the f au 1 1 

5 Making and verifying the repair 



2 2 1 Sy*tem Inventory 

You make o system inventory to define the H/U configuration 
Use the following recommended procedure 

1 Describe the CPU 

- model (11/03. ll/JH, \i/HQ, \\/HS, 11/60/ 11/70) 

- processor type (KDll-R, KDll-D) 

- eCO tally 

- option* Ciocting point processor/ memory management/ 
cache) 
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2 Define neiiiory 

- tize (^K, 8K. J2K. etc ) 

- type icore/ flOS/ bipolar) 

- pan ty control I er 

- error correcting 

3 Determine smoI I options 

- serial line units (DLll) 

- I nterprocessor links 

- Dnn drivers (DRUB) 

- line clocks (KUll-P, KUll-L) 

- communi cot I ons modules (DUPll) 

- OECiur iters (LflJO, LflJb) 

- OECscopes (VT50, UT52) 

In all coses deternine the applicoble baud roteS' line 
frequency^ device addresses^ vector oddretses^ bus request 
interrupt level (BR)' relative position on the UNIBUS 

M Determine lorge options 

- moss storoqe devices (magnetic tape* DECtape/ disk* 

f I oppy disk) 

Determine for all devices the unit numbers* device 
addresses/ vector oddresses/ BR level* relative positon on 
the UNIBUS* ond whether the device it OHR or 
proccessor-control led 

5 Ensure thot any equipment thot is knomn to be domn is 
still on the UNIBUS and is receiving pomer. If the 
equipment is "^ot receiving pomer* you should remove it 
from the UNIBUS 

b Ensure thot the bus-gront-cont i nui ty cords ore in ploce. 

7 Ensure that the UNIBUS is properly terminated. 

i Determine whether ony equipment is missing* for eiomple* 
IS 0 controller present with no drive'' Or* is o BR plug 
mi SSI ng"* 

9 Uisuolly inspect the system fuses* boards* cobles 
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2 2 2 Foult Detection 



You stort foult detection only after taking o system 
inventory In other nords/ you must confim tnot a reported 
probleiK on the system does, in fact, exist If you observe 
the source of the foilure vithout a doubt, then you can run 
the unit diognostict directly^ mthout a UNIBUS exerciser 
However, nhen you ccnnot locate the source of failure, you 
must configure and run a UNIBUS exerciser Uhen the UNlBUS 
exerciser hat detected the source of failure, it will point to 
the unit This con be any of the following a peripheral 
controller or drive, the CPU. memory, an option module such as 
f I aot I no-poi nt or remory manaaement Now you hove to isolate 
the foiling coisponent within the unit 



2 2 3 Foul t Isol ot I on 

Use the fri lowing procedure to isolate faults 

1 See what diagnostics are available for the failing unit 

2 Determine which of these diagnostics to run. and in what 
order 

3 l^jn all the diagnostics for one Q/V pott. (Thit aoy be o 
chain file under the XXDP monitor 5ee parogroph 7.7. ) 

*4 From the retults of step 3/ determine ■bi.cb dioonottir hot 
detected any errors, provided the most •n^oraation^ tests 
the tmollett logicol block, and providet featuret tuch ot 
"I oop-on-tett " or "I oop-on-error 

5 Run the specific diagnostic resulting from step *i in order 
to is3late the foiling logic. You noy hove to use tSe 
diagnostic program listing, the device lege prints, und 
on osc I I I oscope. 

6 For ^otol coverage, run all diagnostics m all wodes of 
operation, with oil applicable switch settings 
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2 2 >4 Repair Rnd Verify 

After Making the necessary repair or repi aceiient< fotlow this 
procedure for verifying i* 

1 Pun oM the un.t diagnostics in the Q/V mode n 
successful Q/U poss indicates that the diagnosis ond 
repair were correct for the problem Generolly it olso 

ndicates that the H/U is complete and hat no "hord" 
errors 

2 Pun oil unit diagnostics in LPT mo«4e for sev^erot passes 
This IS "■orst-cose" testino of the repaired unit Run 
the diaanotttcs in oil modes or operotion ond with oil 
conbi not I ons of applicable switch settings Successful 
I.PT posses indicate that the unit functions correctly in a 
stand-alone environment 

3 Run the UNIBUS exerciser to verify thot the unit functions 
correctlv in a "system" envi rrnment Successful passes of 
the UNIBUS exerciser indi-'ite that the repaired unit 
couses no system interference/ or interoction and noise 
probi ems 



Uhen you perform these three steps after making a repair, and 
receive successful end-of-poss messogeS' you con consider the 
unit correctly repaired and in good working order 
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2 3 SPECIAL CONSlOERflTIONS 

1 In tome rore instonces^ o UNIBUS exerciser may rot detect 

0 unit failure Should this occur, the best nethod to 
detect the failure is to run oil the stondalone 
dioonostics for oil the units in o systeM/ using Q/U mode/ 
folioaed by LRT mode ftart the testing with the 
diagnostics for the most suspect unit Rfter naking the 
repair/ verify it as described in paragraph 2 2 t 

2 If you replace a unit or nodule rather than repair it/ you 
should run oil the diagnostics for that unit. This will 
verify that you hove repfoced the correct failing unit/ 
and that no other/ different problens exist in the new 
unit The verification process is the sone one described 
in paragraph 2 2 1 

3 Here is the recominended order for running unit 
di ognost i cs 

1 CPU diognostics (basic instruction tests) 

2 memory diognostics 

3 CPU options (floating-point processor. memory 
management/ cache. EIS) 

H sma I I opt I ons 

5 large options 
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data reliability tests 
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OPERATOR'S CONSOLE 
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This chapter explains how to use the CPU operator's console 
PDP-11 processors hove three tyoes of consoles 

1 those with a sw tch panel/ discussed in paragraph 3 1 

2 those with o 20-button keypad, discussed in paragraph 3 2 

3 those with a separate terminal device^ discussed m 
paragraph 3 3 



Identify the type of console o your processor and proceed to 
the appropriate paragraph f^isO' consult the appropriate 
Ecocessoc Uoodbook 



3 1 SUlTCH-PflNEL CONSOLES 

Switch-panel consoles have a switch panels control switches, 
and indicators 



3 11 Swi tch Pane 



The tHiLlch paoel is a set of physical switches that correspond 
bit-by-bit to the bocdwace saitcb cc^itlcc. or HU/SUR (refer 
to chapter 6) Uhen the CPU is running, the switch panel 
setting Li the current value of the HU/SUR Uhen the CPU is 
not running, you con use the switch panel to define either the 
address number or the contents of any POP-11 location, using 
the console control switches below ft POP-11 location con be^ 
0 '■lemory word, a \ cesser register, or o peripherol device> 
regi ster 
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3 1 2 Control Switches 



TSe caatcal &i«LLcbes provide specif c funct ons as described 
in Table 3-i You nus t HRLT the CPU bef ore /Sing them Riso- 
if your console has control knobs for address and data 
d, splay, then turn these knobs to select the CONSOLE PHYSICRL 
and Ontn PRTHS positions. 



''able 3-1 Console Control Switches 



SWITCH 



FUNCTION 



EXPLPNATION 



LORD RORS 
(depress ) 

Exnn 

(depress ) 



load an ad- 
dress vilue 



exami ne 



ENRBLE/HRLT 
(select) 



CONT 

(depress I 
rel ease) 



enabi e/hal t 



c ont I nue 



Tronjfers tSe value on the 
switch panel to the CPU and 
displays the address nunber 

Oitployt the contents of the 
location defined by a LORD flORS 
operation Successive OCfltl op- 
erations display the contents 
of sequential locations 

If you try to EXfifl a nonexist- 
ent address/ the operation fails/ 
you nust repeat LORD flORS with o 
legitimate address. 

ENABLE allows the CPU to execute 
I nstruct lons/ HRLT stops it ofter 
the current instruction (and any 
interrupts and traps) See also 
CONT 

If the CPU IS in ENRBLE. then 
CONT causes it to continue op- 
erating from the point at which it 
stopped/ without a lysteii reset 
IF the CPU IS in HRLT/ repeated 
CONT operations execute tne progron 
instruction by instruction 
CONT does not work in the RUN state 
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SUITCH 



FUNCTION 



EXPLRNPTION 



lOEP 

(rai «e t 
rel «ate) 



depost t 



STQRT 
(depress & 
rel eose) 



stort 



Loods the volue on the switch 

Eonel into the locotion defined 
y 0 LOnO flORS operotioo Successive 
OEP operotions toad sequent lol 
locotions. If you try to OEP a non- 
existent location, the operation fail 
you must repeat LOAD PORS with o 
legitimate locotion 

CPU starts executing instructions 
ot the locotion defined by a LORD 
nORS operation 

NOTE STRRT issues a systen reset 
Do not press START when the CPU 
IS already in the RUN state 
You may hove to reload the pro^ran 
The usual sequence for starting a 
progrom is HALT 

LORD flORS (starting 
ENRBLE address) 
START 



Some consoles also hove the fol lowing control switches 



REG Exnn 

(depress ) 

REG DEP 
(roi se t 
rel ease) 

S/INST-S/BUS 
(select ) 



examine GPR 
locd GPR 

s I ngl e-step 



Displays the 
def ined by o 



contents of a GPR 
LOAD AORS operotion 



Loads the volue on the switch 

Canel into the GPR defined by a 
OAO AORS op 

Modifies the operation of CONT 
(above) as follows S/INST causes 
CONT to execute the next single 
instruction ond stop; S/6US causes 
CONT to complete the next bus 
operotion and stop 
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3 1 3 Console Indicators 



The toosoie lo^lcoIqcs vary among consoles, but here is a 
generol list For rnor* information/ refer to the PDP-U 
Processor Handbook 



RUN -- glows «hen the CPU is executing instructions 

RDDRESS/ORTR -- displays an address or the contents of on 
oddress/ depending on the operation Some consoles have 
separate indicators for address and data display 

PROC -- glows ahen the CPU has control of the bus 

CONSOLE -- glottis when the CPU is not executing the stored 
program/ i e / the CPU is under rranual control 



3 2 KEYPRO CONSOLES 



Keypad consoles have a 20-button keypad/ a LEO digital 
disploy/ and ndicators 



3 2 1 Keypad 



The kcwpad contains number buttons and control buttons. You 
use the auabec buitoos to load numerical information into the 
CPU The caalcal bullaat provide functions as described m 
Table 3-2 The keypad has a safety feature that prevents 
certain unintended control operations This is the CNTRL 
button. You mutt depress CNTRL simultaneously mith the 
follOMing control buttons to moke them mork. INIT/ BOOT 
STRRT/ CONT, HRLT/SS (first hit only; you can single step 
without CNTRL) 
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BUTTON 



FUNCTION 



EXPLRNflTION 



CLR 



LPD 



I ear 



load address 



Clears the current keypad entry There 
)S no operation 

Loads on address number (the address 
of 0 menory word/ o processor register^ 
or a peripheral device register) 
from the keypad to the CPU 



DIS-RD 



OEP 



LSR 



d I sp I ay 
address 



exomi ne 



depos I t 



load switch 
regi ster 



Displays the oddress number 
the location the CPU ts 
currently monipuloting. 



of 



Disploys the 
location the 
man i pul at i nq 



cooleois of the 
CPU IS currently 



Loads 0 value from the keypad into the 
location the CPU is currently 

man i pu I at i ng. 



Loads a value fi^am the keypad 
to the hordvare snitch register 
(see paragraph 3. 2. ■« and Chapter 



6). 



The fol lowing control buttons require simultaneous pressing of CNTRL 



HLT/SS 
(CNTRL) 



CONT 
(CNTRL) 



hoi t/s I ngl e- 
step 



cont I nue 



Puts the CPU in HRLT state. Rtso. 
if you continue to press this button 
without CNTRL' it provides single-step 
execution of a program. 



Pilous the CPU to continue pro9ram 

execution from the point at mhich it 

stopped CONT does not i ^sue a 
system reset 
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lUTTON FUNCTION EXPLRNflTION 



STQRT 
(CNTRL) 



BOOT 
(CNTRL) 

• NIT 
(CNTRL) 



start 

boo itt^ap 
i ni 1 1 ol I ze 



Issues a system reset and starts 
executing instructions at the address 
specified by a previous LRO operation 

Starts a bootstrap operation 



Causes o system reset 



3 22 LED Digital Display 

The L£Q dLQi-taL di£QLa>< that shows address/data values has a 
shift feoture Tne lights show the value you enter on the 
keypad up to the maximum digits on the display. If vou enter 
more than the disploy con show, you lose the nigh-order 
digits, they shift off the display. 



3 2 3 Indicators 



The only Ladi.&aioc& you need to knots ot this time ore the RUN 
indicator/ which a lows when the CPU is executing aocro 
I istruct I onsx ond the SR OISP indicotor, which tells you that 
the LED display is showing the contents of the hardware switch 
register (The 11/40 hos no SR OISP indicator and its RUN 
I I ght IS 0 1 ways on ) 



J 2 t Loading The Switch Register 

Unlike CPU's iiith o switch panel/ keypad coosaLcs hove no 
direct phy.'coi cp.tnection with the HU/SUR. at location 
177570/ or 777570 with memory management (tee 3.1.1 and 
Chopter 6) On a keypad console you con lood the HU/SUR at 
any time/ but only by using the LSR button 
(lood-switcn-register). fl LRD+OEP operotion on the HM/SUR 
address wilL Qoi Load the HU/SM. Similorlv/ o LRO-t-EXRH 
operation wiLL oot dispLay the contents cf the HU/SUR The 
CPU disployf the HU/SUR contents only at CNTL/STRRT or 
CNTL/CONT. If you hove cleored the display ond need to know 
the HW'SMR value, depress CNTL/CONT 
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3 3 TEffMINflL DEVICE CONSOLES 

So«c PDP-li f,roceftort do not hove on operotor's console for 
controlling t*)e CPU Theie CPU'f do not hove o HH/SHR either 
(See Chapter 6) You operate these processors mth a seporote 
tccaioal dcwj.cc and a console emulotior routine that is built 
into the processor. In addition/ sane POP-11 processors with 
on operotor's console may hove o terminol device as well You 
con operote these processors from either the operator's 
console or the terainol 

Severol console emulotors ore ov-oiloble However/ this nonuol 
ditcuttet or.ly the RIVW and ODT-U progrons (for LSI-11 ond 
11/03) and the f19301 program (for other processors) 



NOTE 

Although the cuo li-gbl is extinguished during any 
OOT-11 console emulation operotions/ the CPU is still 
executing the OOT console emulation routine. The 
processor/ technically/ is cuoQiog. 



3 3 1 Using ODT-U 

ODT-11 is port of the LSI-11 hardware ond requires no 

odditionol software to operate To use OOT-ll. prepore the 
CPU OS fol lows. 

1 Before powcr-up/ put the HALT/ENABLE switch to HALT 
posi 1 1 on 

2 Power-up the CPU 

3 ODT-ll will issue the prompt character, d/ and occept any 
of the commands in Table 3-3 OOT accepts ooly these 
command charoeters and the numbers 0-7 on a command line 
The underlined chorocters in the examples ore the ones OOT 
pr ) nts 
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NOTE 

For console GDI comnuni cot i on/ the DLU11 must be 
confiaured for console bus oddresses l7?SbO through 
l?7Bbb These addresses are inc luded in the LSI-ll 
processor's microcode ond connot be chonged If no 
device responds to the above addresses^ the processor 
will 90 into loop. You con get out of this loop by 
cycling the power off ond then on 



Table 3-3 OOT-11 Commands 



KEYBOARD 
CHOROCTbR 



COMMOND 



EXPLPNPTION I EXnnPLE 



exoffli ne 



CR 

(CRRRIflGE 
RETURN) 



depos I t/ 
return to GOT 
command level 



Displays the caoleats ot *he 
specified location; if you do 
not specify a location. ODT 
operates on the lost location 
used. 

Example- examine location 100 

Deposits 0 votue into the 
specified locotion ond returns 
you to ODT coMMond level. If 
you do not enter o value/ 
you VI 11 not alter the 
I ocat I on 



Example. deposit 
location 100/ and 
operot I on 



7317270 ir 
verify the 



d 100/025200 
d/llZ2ZQ 



7317270CR 
(note h i gh-order 
truncot 1 on) 
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KEYBORRO 
CHflRflCTER 



COnnflNO 



EXPLflNPTlON I EXfltlPLE 



( I 



ne feed) 



depos I t/ 
examine next 



Deposits a value into the 
specified locotion and ex- 
amines the next higher location 

Example- put the numbers 1-5 into 
the five consecutive locations 
startina at location 100; 
then return to command level 

ai00/llZ2ZQ ILF 

QQ01Q2^0QQ1Z3 2LF 

aQQlQ<t^QSS20a 3LF 

QQQ1Q6^1321Q!1 HLF 

QQQllO^OQQQQQ SCR 

d 



start Starts executing instructions 

(go) ot the specified locotion. 

Example. start the progrom at 
address 200 

a200G (also. a200.G) 



P proceed Continues prooram execution 

from the location in the PC 
(See also CONT, Table 3-t) 

Example resume execution 

dP (also. d.P) 
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KEVBOARD 
CHPRnCTER 



COMflRND 



EXPLHNPTION & EXPtlPLE 



I oua 

bootstrop 
I ooder 



{O(rubout ) 
)EL (delete) 



correct entry 



reg i tter 
des I gnator 



Loads a program, in bootstrap 
loader format, from the device 
whose read control status 
register address is given 
If RCSR IS I oval id. the CPU 
uii I I hong; you must power off/on 
agoi n 

Example load a progrom from the 
console device 

di77ShOL 

Corrects one or more erroneous 
Quaectcai entries GOT prints 
0 backslash/ ( ). for RO or DEL 
You caoaot delete o coMOOd with 
this character flito. it •ill 
not correct erroneous 6PR numbers 

Example. deposit 167106 in 
location 100/ then verify the 
operot i on 

dlOO/QQOlZQ 5632 ?106CR 
A/16Z1Q6 (note truncation) 



Used mith an OOT command to 
operate on a GPR (specify 
O-D or the PSU (specify S) 

Example- examine GPR 5/ deposit 
zeroes/ then examine PSW 

dR5/Q123!lS OCR or, dS5/0123!i5 OCR 



iRS/QQQ2QQ . or, ASS/OQ02QQ 
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3 3 2 REl/ll-n And REVll-C Options 

REVtl IS the Ofl-refresh, bootstrap/ ond terainqtor modul" for 
the LSI-11 CPU To use REVll-0 or REUll-C. prepare the CPU as 
f ol lows 

1 Before po«er-up, put the HflLT/ENflBLE switch tw ENRBLE 

2 Power-up the CPU 

3 REVll normolly displays the prompt character/ i, ond 
accepts any of tm> commonds n Table 3-1 below The 
underlined charocters ore those printed by REVll 



Certain processor/termi nol jumptr configurations woy 
put the CPU in ODT-11 at powr-up (see 3 3 1) You 
can manually stort REVll under DOT with the GOT 90 
command/ G Specify address 173000 (REVll 's storting 
address ) as foil ows 

dl7J000G 
S 

Th^ commond does not require a corn age return 



Refer to the Qtccabaaputec Uoadboak for more informotion 
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Command Function Explanation 



OD ODT-ll mode Processor wi i I respond to ODT 

commands discussed in 3 3 1 
This command does not requiire a 
aacciage ceiuca To return to 
^EUll, issue the OOT-11 coRMond' 
if you have not chonaed the 
> C I f the PC hot changed/ 
I e the G comnand/ and specify 
a dr«ss 16B006 

Eximple under REVll/ trar^fer 
CO trol to ODT-ll 

ioi 

pp ippp (the PC value) 



PL<cr> or absolute loader Loot the absolute loader proarom 

flLdddddd<'-r > jsir the console paper tape 

read device (default) or the 
device whose RCSR address you 
specify/ dddddd. The loaded 

Srogro* self-storts/ or else o 
alt occurs at 16S626. 

PR<cr>/ or obsol ute/rel ocoted Execute absolute looder progroa 

PRdddddd<cr> loader for retocoted loodina operation 

using console evice (defou(t) or 
device RCSR = dddddd Before 
using the RR caaaond/ you aust 
prepare the CPU as fol lows- 
put the CPU in ODT aode/ deposit 
the relocation address fcisi 
(nnnnnn) into RH (the SU/SUR)/ 
and return control to REVll 
Then you con issue RR 

SOD (tronsfer to ODT) 

pppppp (PC volue) 
dKH/xixxxx nnnnnnCR 
(deposit relocation 
dP (return to REVll) bios 
SflR<cr> 

Successful load results in auto- 
matic progroR start Otherwise/ 
the progrom holts with 16SH12 
d I sp i ay 
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Coimand 



Funrt I on 



Explonot on 



DX<cr>. or 
DXn<cr> 



f I oppy dice 
bootstrap 



Execute PXVll floppy disk system 
bootstrop for disk 0 (default) 
or a I sk n (0 or 1 ) 



OK<cr> 
OKn<er> 



RK05 

bootstrap 



Execute RK05 bootstrap 

for disk 0 Cdefoult) or d sk n 

(0 or 1) 



NOTE 



1 flL^ PR. OX. and DK also execute a 
memory and processor diagnostic 
program before loading 

2 <cr> IS a carnage return (octal 
code=015) connand deliniter required 
by all commands except CD 

3 RiVll-fi and REVtl-C ROfl storting 
oodress is 173000/ resulting in 
non-memory-modi f yi no processor 
diagnostic test execution 
Successful completion results in the 
S prompt character being displayed 
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3 3 3 The n930! Conso<« Emulotor 

The n9301 module contains o console emulotor routine Uhen 
this routine is used in conjuction with the user's terninol/ 
it generates functions quite similor to those found on the 
programmer's console of traditionol POP-ll family computers 



Summary of the Console Emulator Functions 

LOPO - this function loads the address to be man pulated into the 
syttem 

[XPniNE - olloiHS the operator to examine the contents of the address 
thot was looded and/or deposited 

DEPOSIT - allows the operator to write into the address that wos 
loaded ond/or exomined 

START - initializes the system ond starts execution of the program 
at the address loaded 

BOOT - allows the booting of a spec f i ed device by typing in a two 
character code and optional unit number 
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CONSOLE EHULflTOR OPERATION 



The console en'jlotor ollows the user to perforin load> exanine/ 
deposit, start, and boot functions by typing in oppropnote 
code on the keyboard 

There ore three «a>s of entering the console emuiotor 

1 Move the power switch to the on position 

2 Depress the boot switch 

3 Automatic entry on return from a powQr foilure 



After the console emulator routine has started and the basic 
CPU diagnostics hove all run successfully, o series of nuabers 
representing the contents of R0/R>4> SP and PC respectively, 
will be printed by the terminal This sequence will be 
followed by a S on the next line 



ttttttttttttttttttttttttttttttttttttttttttttttttttt 

EXflttPLE--R TYPICAL PRINTOUT ON POUER UP 

xxxxxy xxxxxx xxxxxx 

R^ 



xxxxxx 
s 

RO 



prompt 
character 



R6 
stack 
pointer 
(sp) 



PC 
progrom 
counter 



NOTE 

X signifies on octal number (0-7) 
Whenever there is o power up routine, or 
switch IS released from the INIT position, 
this time will be stored The stored volue 
out as above (noted as the PC) 



the BOOT 
the PC at 
s printed 



tttttttttttutttuttttttttuntttttttutttKtttttttttttt 
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USING THE CONSOLE EflULRTOR 



Onc« the system has been powered up or booted/ ond RO/ R>(< SP/ 
PC and S nave been printed/ the conscle emulator routine can 
be used 

Keyboord i nout synibo I s~-the discussion of keyboard input 
format uses THE FOLLOUING SYMBOLS 

1 space bar (SB) 

2 cor-ioge return key (CR) 

flli commands ore terminoted with a carnage return 

3 ony number 0-7 (octoi number) key (x) 

Keyboard input format — load, examine/ deposit, start. Ri I 
choracter keys shown in the followin9 discussion respresent 
themselves with the exception of those in parentheses 



Order of si9nificance of input key$--the first character that 
IS typed uii I I be the most significant charocter Conversely, 
the lost character that is typed is the least significant 
character 

Number of characters the console emulator routine con accept 

up to SIX octal numbers in the ranae of O-JZk If all six 
numbers are input, the most significant number should be a one 
or a zero 

Leading zerot--when an address or data word contains leoding 
zeroc/ these zeros con be omitted when I ceding the address or 
deposi t ing the data 



EUtJCIIOtJ 



LORD ROORESS 
EXRniNE 
DEPOSIT 
STRRT 



L (SB) (x) (x) (x) (x) (x) (x) 
E (SB) 

0 (SB) (x) (x) (x) (x) (x) (x) 
S (CR) 



NOTE 



tven addresses only--the console emulator routine wi I i 
rot work with odd o^idresses Even numbered addresses 
must always be used 
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ttttutttttttttttttttttttttttttttttttttttttttttttttttttttt 

Exonple utin9 the load/ exonine' deposit. and stort 
f unct I on—ossune that a user vishes to 

1 torn on power 

2 load address 700 

Z exoMine location 700 

>♦ deposit 777 into locotion 700 

5 exonine location 700 

6 start at location 700 





USER 


TERniNRL OlSPLflY 


1 


turns on pouier 


xxxxxx xxxxxx xxxxxx xxxxxx 


2 


L (SB) 700 (CR) 


i L 700 


3 


E (SB) 


S E 000700 xxxxxx 


H 


D (SB) 777 (CR) 


i D 777 


5 


E (SB) 


5 E 000700 000777 


6 


S (CR) 


i S 



tttttittttntiuttttttttttttttttttttttttttttttttttttttttttt 
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SUCCESSIVE OPERATIONS 



CXnniNE--ti/ccetsi ve examine operations are permitted The 
address it loaded for the first examine only Successive 
examines couse the address to increment by two and «i I I 
display consecutive addresses alnng with their contents 



ntttttttttttttutttttuttttttutttttttttttttttttttttttttttttt 

Example of surcessive exomine operat i ons--exami ne addresses 
60C-506 

OPERRTOR INPUT TERniNRL OlSPLRY 



L (SB) SOO (CR) SL 500 

E (SB) SE 000600 xxxxxx 

E (SB) SE 000502 xxxxxx 

E (Sb) SE 00050M xxxxxx 

E (SB) SE 000506 xxxxxx 



ttttttttttttttttttutttttttttttttuttttuttttttttttttttutttttt 
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DEPOS I T--succets t v« deposit operotions are peraitted The 
procedur- is identical to that used aith exomne 

tnttttttttttttututttuuttnttttttuttttuttutttttttuttm 

CxoKple of successive deposit operations 

Deposit 60 int'o location 600 
2 into locotion 502 
H into location LdH 

OPERfiTOR INPUT TERniNflL DISPLfiY 



L (SB) 500 (CR) SL 500 

0 (SB) 60 (CR) SO 60 

D (SB) 2 (CR) $0 2 

0 (SB) ^ (CR) SO H 

RLTERNRTE OEPOSlT-EXflniNE OPERflTIONS---thi s node of operation 
•I M not increment the oddress The address will contain the 
lost dato vhich was deposited. 

tttttttttttnttttttttutttttttttttttutnttttntttutttt 

Exonple of alternate deposit-examine operations — tood address 
500. deposit the followina numbers atth exoaines after every 
oeposit 1000. 2000. 5>t20 

oeeBBioe it^eui lEBOiuaL oiseLS^ 

L (SB) 500 (CR) IL 500 

0 (SB) 1000 (CR) fD 1000 

E (SB)^ SE 000500 001000 

D (Sgr JOOO (CR) so 2000 

E>^B) M 0005U0 002000 

0 (S8) 5H20 (CR) fO SH20 

C (SB) SE 000500 006>t20 

tttttttttttttutttttttttttttttttttttutttututtttttutt 

LiniTS OF OPERATION- -The n9301 console emu<oior routine can 
directly monipulote the loner 28K of memory ond the MK I/O 
poge Refer to the lD£zlU3ik £cacessoc Uaodbook for a 
procedure to utilize the memory management unit to examine or 
deposit in expanded memory 
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Thit chapter exploins how to booltlcop a CPU Bootstrapping 
IS a procedure thot starts a CPU Essentially/ you load and 
execute a very thct program called a boalstcop loadeC' whose 
only function is to toad and start a I oraer ■aailoc pcogcaw 
(for example^ the absolute loader or an XXOr wonitor) 

Here are the general methods for bootstrap»<i "9 a CPU- 

1 kev^ta the bootstrap loader progron monuolly and execute 
it 

2 toad the storting address of o boalslcap KOQ (o bootstrop 
loader proorom contained in reod-on I y-memory ) and start 
the CPU 

3 activate a "boat" bulloa oc twilcb on the console 

t issue baol&lcap cowaaods under 00' -11 or REVll (LSI -11 and 
11/03) 



This chapter assumes that you understand all the information 
in Chapter 3 that relates to ycur operator's console 



1 TOGGLE- IN THE BOOTSTROP LOADER P^OGRflM 

If the CPU you ore using has no bootstrap ROH and no bontttrap 
switch on the console/ then you must manually key-in the 
bootstrap loader program into meK>?ry .ind execute it This is 
called the laggic^ia procedure. 1r.? bootstrap looder program 
that you toogie-in vories according ti the device you are 
using to load the monitor (the Banitac load df.uicc) The 
fotlowino are the actual toggle-in programs^ arranged by 
monitor load device (controller/drive). The proorams ore also 
listed on the XitDe^QECm BcogcoMiog CoLd 
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BOOTSIRQP PftOCeOURES Pa9e H-2 

^ \ \ ecu Bod QUI 

(^high-tpeed paper tape reader, teletype console paper tape 
reoder ) 

1 Uall the procettor 

2 Choose a J-digit nunber from Table corresponding to 
the menory available 



Table H-\ Pddress Prefixes for Paper Tape Bootstrap Loader 



MEMORY SIZE PREFIX 



"♦K 017 

8K 037 

12K 057 

16K 077 

20K 117 

2HK 137 

28K or greoter 157 



Qcpatit the following bootstrap loader progroM into 
memory, using the 3-digit prefix from Table M-1 for the 
first 3 dioits of each address, and also for the first 3 
digits of the coalcotc of location xxx 766 



nOORESS 


CONTENTS 


xxx 7>»t* 


016 701 


xxx 7H6 


000 026 


xxx 750 


012 702 


xxx 752 


000 352 


xxx 7514 


005 211 


xxx 756 


105 711 


xxx 760 


100 376 


xxx 762 


116 162 


xxx 76H 


000 002 


xxx 766 


xxx too 


xxx 770 


' 005 267 


xxx 772 


177 756 


xxx 77H 


000 765 


xxx 776 


177 560 




177 550 



if load device is teletype reader 
if load device is PCll 



BOOTSTRRP PROCEDURES 



B H 
Pa9e ^-3 



^ Place the abtalule loadec papec tape m the reader 



NOTE 

The abtolute loader is the aoly monitor for use with 
poper tope systems You must hove a copy of the 
Absolute loader on poper tape to use this procedure 
There is a separate absolute loader for CPU's that 
have UU/^SUBIs and for those oith SU^SUBIs 



1 Load addcess xxx ?<(•( 

2 Put the HRLT/ENflBLE switch to ENABLE 

3 Siacl the CPU. 

You have loaded the absolute looder It is not 

self-storting it requires your intervention to lood and 
execute pro9rams Proceed to Chapter 5 



BOOTSTRAP PROCEDURES 



C »4 
Poge H-l 



4 1 2 KiLllZBKO& (OECpock Disk Cartridge) 

1 bail the CPU 

2 Prepare the monitor load device moun* the monitor 
OECpock volume on drive 0' start the device/ and 
•n te-protect it 

3 Qepa&i-t the following values ot the spec tied locations 
ADDRESS CONTENTS 



010 000 012 7Z7 

010 002 000 005 

010 00^ 177 HOH 

010 006 000 001 

■* Load Qiidcess 010 000 

5 Put the HRLT/ENOBLE switch /o ENABLE 

fe Stact the CPU '' 

? Uait one second and halt the CPU 

8 Laad addcess 000 000 

9 Put the HALT/ENABLE so'*cn to ENABLE 

10 Stact the CPU again 

11 The monitor it i oaded Proceed tt the chopter thot 
descr bes the ."^onitor you are using 



300TSTRflP PROCEDURES 
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^ \ 2 IClli^IUBfa (DECtope) 



Hail the CPU 



2 Prepare the monitor lead device nount the aonitr 
OECtope volume on drive 0/ stort the device^ and 
vr I te-protect it 

3 Qcpo&Li the value OOH 003 at location 177 ZH2 '. ^t tope 
will rewind and stop in the end zone The "remote" light 
on the drive should remain lit 

^ E&amiae the current location 

B Qepa&Lt the value 000 001 in the current location The 
remote light should go out 

6 QepaiLi the following values at the locations specified 



? Load addcess 000 216 

8 Put the HPLT/ENflBLE switch to ENABLE 

9 Stact the CPU 

10 The monitor s loaded Proceed to the chapter that 
descr bes the monitor you are using 



ADDRESS 



CONTENTS 



000 216 
000 220 
000 222 
000 22H 



012 737 
000 005 
177 3H2 
000 777 



BOOTSTRPP PROCEDURES 
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^ 1 ^ IQll^IUlQ (?-track Hagtape) Pnd 1011^1303 (9-track Magtape) 

1 Uaii the CPU 

2 Prepore the monitor load device mount the monito- 
nogtape volume on drjve 0/ start the drive, ana 
•rt te-protect tt 

3 Bewi.od drive 0 to "bot" and set "on-line" 
H QcpoSti.! the following values at the specified locations 



ADDRESS 


CONTENTS 


010 


000 


005 


137 


010 


002 


172 


52^ 


010 


oo^ 


012 


737 


010 


006 


060 


Oil 


010 


010 


172 


522 


010 


012 


000 


777 


010 


om 


012 


737 


010 


016 


060 


003 


010 


CiZC 


172 


522 


010 


022 


105 


737 


010 


02^ 


172 


522 


010 


026 


100 


375 


010 


030 


000 


137 


010 


032 


000 


000 



5 Load adr.cess 010 000 

6 Put ihi HniT/ENPBLE switch to ENRBLE 

7 Stoct t^e CPU 

8 Uait jne second and holt the CPU 

9 Lrad addcess 010 Om 

10 Pit the HflLT/ENRBLE switch to ENABLE. 

1 1 Mac! the CPU ago n 

12 The monitor is loaded Proceed to the chopter thot 
descr bes the monitor you are using 



F H 

BOOTSTRRP PROCEDURES Po^e <*-? 

>4 t S Itl02/IUlfa (9-t'-ack Hogtope) 

1 bait the CPU 

2 Prepure the monitor I ood device nount the monitor 
ffla9tape volume on drive 0/ start the drive/ and 
•rite-protect it 

2 EcNi-Qd drive 0 to "BOT" and set "on-line" 

H Qepa&i.t the following values oi the specified locations 

flOORESS CONTENTS 



nin 


nnn 

uuu 


ni 9 


717 


nin 


nn? 


nni 

UU 1 


7nn 


nio 


DDU 


1 72 


1472 

~ f *i 




DD^ 


01 2 




DID 


DID 


177 

Iff 


777 


DID 




1 72 

1 f 4b 


~ ~ V 


010 


om 


012 


737 


010 


016 


000 


031 


010 


020 


172 


HHO 


010 


022 


ICS 


737 


010 


02H 


172 


452 


010 


026 


100 


375 


010 


030 


012 


737 


010 


032 


177 


400 


010 


03M 


172 


442 


010 


036 


005 


037 


010 


OHU 


172 


444 


010 


om , 


042 


737 


010 


OHH 


000 


007 


010 


OH 6 


172 


452 


010 


050 


012 


737 


010 


052 


000 


071 


010 


054 


172 


440 


010 


056 


105 


737 


010 


060 


172 


440 


010 


062 


000 


100 


010 


064 


000 


375 


010 


066 


000 


137 


010 


070 


000 


000 



5 Load oddcest 010 000 

6 Put the HflLT/ENPBLE switch to ENABLE 

7 Siact the CPU 

8 The monitor is loaded Proceed to the chopter that 
describes the monitor you are using 



BOOTSTRPP PROCEDURES 



G H 



^ t 6 IQll/IUfaO (Cassette) 

1 Uail the CPU 

2 Prepare the inonitor load device mount the monitor 
cassette on drive 0/ ond or i t e-pr ot ec t it 

J Depa&i.l the folloiiiin9 values at the specified locations 

nOORESS CONTENTS 



nm 
UUI 


nnn 
UUU 


ni 9 

Ul A 


7nn 

r UU 


UUi 




1 77 

Iff 


cnn 

9UU 


UUI 


nnii 

UUH 


nnc 

UU3 


ni n 

U 1 u 


nni 

UU I 


nnt 

UUD 


ni n 

U I U 


701 


nni 

UU I 


ni n 

U I u 


UD^ 


701 
r U 1 


nni 

UU I 


ni 9 

U I i 


nnn 

UUU 


0J;9 

U3^ 


nni 

UU I 


nib 

U I *1 


ni 9 

U I ^ 


709 


nni 

UU I 


ni (. 

U 1 o 


000 

UUU 


17^ 


□Q1 


020 

U AtU 


1 12 


103 


001 


022 


112 


110 


001 


02^ 


100 


413 


001 


026 


130 


310 


001 


030 


001 


776 


001 


032 


105 


202 


001 


03M 


100 


772 


001 


036 


116 


012 


001 


o^o 


000 


002 


001 


0U2 


120 


337 


001 


044 


000 


000 


001 


046 


001 


767 


001 


050 


000 


000 


001 


052 


000 


755 


001 


054 


005 


710 


001 


056 


100 


774 


001 


060 


005 


007 


001 


062 


017 


640 


001 


064 


002 


415 


001 


066 


112 


024 



Load addce&s 001 000 

Put t'he HRLT/ENflBLE switch to ENABLE 
Stoct the CPU 

The monitor is I ooded Proceed to the chapter that 
describes the monitor you ore using 



4 
5 
6 
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M 1 7 BXll. exUll^BXOl (Floppy Disk) 

1 bail the CPU 

2 Preoore the monitor load device mount the monitor floppy 
disc volume on drive 0 and start the device 

3 Deposit the follooing values at the specified locations 
RDDRESS CONTENTS 



nni 

UUl 


nnfl 

oou 


nnc 

UUS 


nnn 
uuu 


nni 




U 1 ^ 


7ni 


001 


OOM 


177 


170 


001 


006 


105 


711 


001 


010 


001 


776 


001 


012 


012 


711 


001 


om 


000 


003 


001 


016 


005 


711 


001 


020 


001 


776 


001 


022 


100 


HQS 


001 


02H 


105 


711 


001 


026 


100 


00^ 


001 


030 


116 


120 


001 


032 


000 


002 


001 


03^ 


000 


770 


001 


036 


000 


000 


001 


o^o 


005 


000 


001 


o^2 


000 


110 


001 


o>4^ 


000 


000 


001 


OHb 


000 


000 


001 


050 


000 


000 



'4 Load addcess 010 000 

5 Put the HflLT/ENRBLE su tch to ENABLE 

6 Stocl the CPU 

7 The mon tor is loaded Proceed to the ehopter thot 
describes the monitor you ore jsing 



BOOTSTPP^ PROCEDURES 



Page M-10 



1 S mUilQZ^ SeOJ (Hult I -surface Di;k Pock) 

1 Uoil the CPU 

2 Prepare the «onito~ load de«^ice mount the nonitor drsk 
pack volume on drive 0> start the de^'ice/ and 
•r I te-proteet it 

2. QcroslI the fol lowing va ues at the specified locations 

RODRESS CONTENTS 



001 


000 


012 


705 


001 


002 


176 


716 


001 


00>4 


012 


715 


001 


006 


177 


14 00 


001 


010 


012 


7HS 


001 


012 


000 


005 


001 


om 


105 


715 


001 


016 


100 


376 


001 


020 


006 


007 



M .ood addcets 001 000 

5 Put the HRLT/ENRBLE switch to ENABLE 

6 Staci the CPU 

7 The fflon tor s loaded Proceed to the chopter that 
descr bes the mon tor you are using 
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4 \ 9 gtiii^ euZQ^KBQii.. BEOS^ BEQfa (mul 1 1 -surf ace Disk Pack) 

1 bail the CPU 

2 Prepare the monitor load device mount the monitor disk 
volume on drive 0. start the device, ond or i t e-prot ec t it 

3 Oepo&il the following volues at the specified locotions 



^ Load addcess 010 000 

5 Pjt the HRLT/ENR8LE switch to ENRBLE 

b Stact the CPU 

7 The monitor is looded Proceed to the chopter thot 
describes the monitor you are using 



nOORESS 



CONTENTS 



010 000 
010 002 
010 004 
010 006 
010 010 
010 012 

010 om 

010 016 
010 020 
010 022 
010 024 
010 026 
010 030 
010 032 
010 034 
010 036 



012 700 

176 700 
012 710 
000 023 
005 060 
000 034 
005 060 
000 006 
012 760 

177 400 
000 002 
012 710 
000 071 
105 710 
100 316 
005 007 



K ^ 

BOOTSTRRP PROCEDURES Page M-12 

>4 \ 10 Kbll^ BbZQ^KS02^ BSQii (SingI e-di sk. Fixed Heod) 

1 Uail the CPU 

2 Prepare the monitor load device mount the monitor disk 
volume on drive 0« start the device* and isri te-protect it 

3 Qepasil the following values at the specified locottons 
ODDRESC CONTENTS 



001 


000 


012 


705 


001 


002 


172 


OHH 


001 


oo^ 


012 


7H5 


001 


006 


177 


^00 


001 


010 


012 


7H5 


001 


012 


000 


071 


001 


om 


032 


715 


001 


016 


100 


200 


001 


020 


001 


775 


001 


022 


100 


762 


001 


02^ 


005 


007 



^ Load addcess 001 000 

5 Put the HniT/ENflBLE switch to ENABLE 

6 Stact the CPU 

7 The monitor is loaded Proceed to the chapter that 
describes the monitor you are using 



L ^ 

BOOTSTRRP PROCEDURES Poge ^-13 

M \ W BILbll^e&Ob (Double High-density Disk Cartridge) 

1 Uoil the CPU 

2 Prepore the monitor load device mount the nonitor RKOb 
pack on drive 0/ start the device/ and or i te-protect it 

3 Depo&il the fol loving volues at the specified locotions 
ODORESS CONTENTS 



010 


000 


012 


737 


010 


002 


000 


003 


010 


oo^ 


177 


^^0 


010 


006 


012 


737 


010 


010 


177 


000 


010 


012 


177 


H42 


010 


om 


012 


737 


010 


016 


000 


021 


QIC 


020 


177 


^^o 


010 


022 


000 


001 



M Load addcesft 010 000 

6 Put the HflLT/CNflBLE switch to ENABLE 

6 Slacl the CPU 

7 Uoit one second and halt the CPU 

8 Load addcess 000 000. 

9 Put the HflLT/ENPBLE switch to ENPBLE 

10 Slocl the CPU again 

11 The monitor is loaded Proceed to the chapter that 
describes the monitor you are us ng 
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"4 2 BOOTSTROPPING WITH ThE f19301 flOOULE 

1 Uail the CPU 

2 Laod the n9301 slacl oddcess 173000. or 773000 under 
memory management 

3 If the CPU nas HRLT/ENflBLE switch, place it in the cNflBLE 
pot 1 1 1 on. 

M Slacl the CPU You should receive o prompt character, i 

5 Prepore th.' monitor load device load the monitor volume 
on unit 0' start the device, and *r i te-protec t it 

b Determine the ^wo-choracter code for that device from 

Table '4-2 

7 Issue the two-character code as a commond (You con 
append o number from 0-7 to the commard if you mi sh to 
specify a device unit ) 

8 The monitor s loaded Some monitors are sel f -start i ng, 
others, such as the absolute loader, require your 
intervention to load and execute programs. Proceed to the 
chapter that describes the monitor you are using. 



I 



BOOTSTROP PROCEDURES 
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Table U-Z Boot^^rap Device Codes Supported By n9301 



BOOT ' 

CONTROLLER/DEVICE DESCRIPTION COMMAND 



RKn/RK05 DISK CARTRIDGE DK 

RP11/RP02,03 RP02/03 DISK PACK DP 

TCtl/TJ56 DECTflPE DT 

THU/TUIO, TS03 800 BP I MflGTflPE MI 

TflU/TUfeO nOGNETIC CASSETTE CT 

RXlURXVll/RXOl DISKETTE DX 

DLtl/TTY fiSR-J3 TELETYPE TT 

PCll PRPERTflPE PR 

RH11,RH70/RS03,04 FIXED HEPD DISK DS 

RH11,RH70/RP0H.05, 06 DISK POCK DB 

TnQ2/TL16 MRGNETIC TAPE MM 

RK611/RK06 DISK DM 



NOTE 

Be ture that your version of n9301 supports the load 
device you are using 



I 



4 • 
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H 3 BOOTSTRAP LOADER ROH'S 

Here It the procedure for loading o monitor with o bootstrap 
ROM 

1 Determine the bootstrap ROfI included in your CPU 

2 tiaLt the CPU 

3 Prepare the nonitor load device. load the monitor volume 
on unit 0/ start the device, ond wnte-protect it 

■4 Determ ne the (QQ slact addcess iac that dewi.ce from Table 
H-3. 



NOTE 



For multi-unit devices, the default load 
unit IS unit 0 Consult the PDP-11 Pro- 

? ramming Cord for ROfI start addresses for 
ooding device units other than unit 0 



5 Load the BOQ slacl addcesk for the device into the CPU. 

6 If the CPU has a HALT/ENABLE switcn, put it to the ENABLE 
posi 1 1 on 

7 Stoct the CPU 

8 The monitor is loaded Some monitors are set f -start i ng. 
others. such as the absolute loader, require your 
invention to load and execute programs Proceed to the 
chapter that describes the monitor you ore using 
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Table 4-3 Bootstrap ROM Starting Rddresses for Specific Devices 



CONTROLLER/OEV'CE 


Bn873-YB 


Bn873-YP 


riRll-OB 


Bn792 


RXl 1. RXUl l/RXQI 




n • * 






RK1 


777070 




7731 ID 


773100 (SURs777i*a6) 


TCI 1/TU56 


773070 


773030 


773120 


773100 (SUfts7773Ui«) 


Tnt 1/TUlO/ TS03 


7731 10 


773050 


77Z\3(t 




Tn02/TU16 


773150 


n s 


n. s 


n s 


TR11/TU60 


77352H 


773230 


n. s 


773300 


RP11/RP02. 03 


773350 


773100 


773 15^ 


n s 


RH11,RH70/RP0H,05, 06 


773320 


n s. 


n t 


n s 


RH11,RH70/RS03. 0^ 


773000 


n t 


n t 


n s. 


RFU 


773\3b 


773000 


773100 


n. s 


RCU 


773212 


773m«» 


773220 


n s 


Pcn 


77Zb20 


773312 


n s. 


n s 


KLll. DLll/TTY 


773510 


n s. 


n t 


n s 



NOTE 



Uhen loading from RKll (RK05 OECpack) and TCll 
(DECtope) usin9 the Bn792 bootstrap ROn, you nust 
olso set the smlcfa ccgi^lcc to the values given 
(n the table before you siccl the rpu 



n s neons that the device s not supported by 
thot Ron 
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H H USING P BOOT SUITCH OR BOOT BUTTON 

So«e CPU'f hove a "boot" f»itch or button on the operator's 
console The operation of this siiitch depends on the design 
of the system^ but in any cose/ it is a fast convenient way to 
execute the program contained m a bootstrap ROfl 

In some syitens the ROFI •ill display a proapt character, f 
Here' you Mutt direct the ROn to the loading device by 
specifying a t»o-chorocter code (refer to Table H-2) Then 
tne ROn will load the monitor 

In other systems the switch or button starts a ROtl that reads 
from a predetermined hardware-specified device You have only 
to prepare that device and activate the switch or button- the 
ROn will then lood the monitor automatically 

Rs with any of the other bootstrap proceduret< some monitors 
will self-start/ others, such as the absolute loader require 
your intervention to load and execute programs Uhen you have 
loaded the monitor, proceed to the chapter that describes the 
monitor you are using 



>4 5 USING P ROn PT POn'ER-UP 

Power-up bootstrap ROM's operate exactly like the "boot" 
switch procedures that display the proapt character, f. 
(Refer to H. <4 above) You direct the ROn to the monitor 
loading device by specifying a two-character code (see Table 

^-2) 
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b eooisiBgeeitiG uuoeb 001=11 (lsi-ii or ii/03) 

1 Ensure that the CPU ts at ODT command level lu th a prompt 
charocter^ £ Refer to 3 3 1 

2 Prepare the device from which you ore loading the mon tor 

3 Determine the read-control -status-regi tter adorett (RCSR 
address) for that device 

M Issue the ODT load command/ L. using the device RCSR 

address innnnnnL uihere nnnnnn is RCSR 

5 The monitor is loaded Some monitors will self-start/ 
others/ such as the absolute loader require your 
intervention to load and execute programs Proceed to the 
chapter that describes the monitor you are using. 



>• 7 BQQISIBQeeitJC mOU BEUll (LSI-n OR 11/03) 

1 Ensure that the CPU is ot REVll coMsond level aith the 
prompt choracter. f Refer to 3. 3. 2. 

2 Prepare the device from ahich you are I coding the monitor. 

3 Determine the RCSR address for that device. 

■4 Issue one of the folloming REVll commands: 

RL/ if you are loading the absolute loader. 

RR/ if you ore loading the absolute relocatable looder. 

OX/ if you ore looding the monitor from floppy disc. 

This command does not require RCSR/ but you mey 

specify o device unit 
OK/ if you ore looding the monitor from RK05 This 

commond does not require RCSR/ but you moy specify 

0 devi ce uni t 

B The monitor is I ooded Some monitors are set f -start i ng/ 
others/ such as the absolute loader/ require your 
intervention to load and execute programs. Proceed to the 
chapter that describes the monitor you ore using. 
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Exonpi es 



iOL 177550 

SRR 177550 

SOX 
SDXl 
SDK 
SDKl 



loads the absolute loader from the 
corisote teletype reader^ the default 
devi ce 



loads the absolute 
paper tape reader 



loader ^-oin PCll 



loads absolute relocatable loader from 
console teletype reader 

loads absolute relocotoble loader from 
PCll poper tope reoder 

loads iiionit>or fro* floppy disk 0. 

loads Monitor fro* floppy disk \. • 

loads monitor from PK05 disk 0 

loads monitor from RK05 disk 1 



For more information on REUll commands, see paragraph 3 3.2. 
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The absolute loader is the monitor for poper-tope-based 
tyttens The basic operating procedure is as folioius 

1 I ood if necessary, and execute a baaislcap iaodec that 
wi I I -- 

2 load the ab&oiule iaadec> which in turn will enable you 
to— 

3 load your pcagcaas from paper tape 



B 1 LORDING THE RBSOLUTE LOROER 

If your system requires you to ia99ieria the bootstrap loader, 
then follow the procedure given under Mil 

If you are operating under an QSJQl aaduie. then bootstrap the 
monitor as described under <4 2 

If yuur system has a boalsicap BOO. then follow the 
instructions under >l 3 

Uhen you have bootstrapped the absolute loader, proceed to 
paragraph 5 2 



5 2 LORDING DIRGNOSTIC PROGRRH TRPES 

Once you have loaded the obsolute loader, you can then load 
your diagnostic programs from paper tape 



THE ABSOLUTE LOROER 
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Here i« the normal procedure for loading program tapes 

1 Place the dioanost.c paper tope into the paper tape 
reader (Set HU/SUR to zecoes--aM snitches doiia ) 

2 If your CPU console has a CONT control switch, octivcce 
it The absolute loader should load the diogncsttc onper 
tape (Go to Step 5 ) If it doesn't load it go to Step 
»4 

3 If you are operating from o terminal device, issue the OOT 
proceed command/ P The absolute loader should load the 
diagnostic paper tape (Go to Step 6 ) If it doesn't, go 
to btep H 

■4 Some systems require you to stort agoin offer looding the 
absolute loader In this case you must load the starting 
address of the absolute loader, xxxSOO (xxx determined 
from Table H-l), and stort the CPU (Under ODT you would 
issue the Go command, G, with the absolute loader starting 
oddress dxxxSOOC ) 

5 The diagnostic is loaded The absolute loader will not 
automatically start execution of diagnostic programs 
Proceed to paragraph 5 '4 
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NOTE 

There is a separate absolute loader for CPU's uiith 
HU'^SUR's and for those uiith SU/SUR's The two 
absolute loaders function alike/ but they occe&s 
d fferent locations to reod switch settings (See 
also Chapter b) 

If you ore using the version of the absolute loader 
that reads HU/SUR's and your CPU has SU/SUR's, then 
>'cu must woke the followina alterations to the 
absolute loader in the CPU before loading your 
diagnostic program topes (If the absolute loader 
>^ersion matches the CPU/ then use the normal program 
loading procedure above ) 

1 Lood address xxxB16 (xxx determined from Table 

This location is the pointer to the CPU 

HW/SWR 

2 Deposit the value 00U176 in locotion xxx516. No* 
the pointer contains the address of the SU/SUR. 

3 Lood address 000176 and deposit zeroes (unless you 
need o specific switch setting). You ore setting 
the SU/SUR to zeroes 

^ Follow instructions 1/ H. and B of the normol 
procedure above 



3 OVERLnviNG ANOTHER OlflGNOSTIC PROGRfln 

You con use the procedure described in Step of the normol 
procedure above to lood in another diognostic program at ony 
1 1 we It will overlay the one currently in memory Hoaiever. 
thot program currently in memory must not hove altered the 
absolute loader during its execution 



THE ABSOLUTE LORDER 
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S X EXECUTING THE PRoGRRfl 

Th« pro9roM loaded and the switch register set (Chopter b). 
you ore readv ^o begin program execution Folloiv this 
procedure 

For CPU's wilboul iecaiocis 

1 HRLT the CPU 

2 LORD address ZUQ 

3 ENRBLE the CPU 

*« Ret I vote STRRT smitch 

For CPU's Milb lecBi.oais 

1 Put CPU at terminal commend level OOT or (19301 command 
level (See 3 3) 

2 Under ODT issue a Go command/ G> and specify address 200 

dZQQQ 

3 Under n9301 load address 20Q and issue a start command 

S L 200 <CR> 

s s 

CPU IS noQi under program control 

5 5 RESTARTING THE PROGRfltt 

Refer to the appropriate oppendix for specific restart 
Addresses Restarting allows you to resume program execution 
without going through the whole start procedure again 



CHAPTER 6 
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&iiii.i&b cegLttcc it a set of switches that a progran looks ot 
in order to determine which paths of execution it shoula take 



1 UQBQUQEE SUIICU KEGISI£B 

The bacdwacc t«i.lcb ceaitieC' or HU/SMR/ is a one-word 
hordwarp location at UNIBUS address 177570, or 777670 with 
memory naqement Vou load the HU/SUR with an appropriate 
value/ depending on what ^ou want the program to do. If vou 
do not know the specific switch settings for a program, then 
set the HU/SUR to zecoet This is the standard setting (If 
you load a HU/^M with ail ooes/ a diaanottic program will 
look instead at location 000176, the soltwace twilcb cegiktec, 
for its directions. See paragraph 6.2). 

Some procettors ailow ^ou to load the HU/SUR at any time 
during prooram execution using the coosaie twiicb panel. The 
switch panel corresponds bit-by-bit to the HU/SUR If a panel 
switch is up, the corresponding bit in the HU/SUR is "on" or 
equal to 1, down is "off" or 0. Uhen the CPU is cuooiag, the 
switch panel setting is the current ^alue of the HU/SUR 

Processors with keypad coasoies allow you to load the HU/SUR 
at any time by using the LSR button ( ; oad-swi tch-regi ster ) 
Vou can enter up to sii octal di^ilt, the CPU truncates to 
the low-order sixteen bits. Vou caaaot load the HU/SUR on a 
keypad console with LflO OEP operation. Likewise, you caaaoi 
di.«piay the contents of the HU/SUR with a LOO > EXRM 
operation The CPU does display the HU/SUR contents at START 
or CONT 1 1 me 
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b Z SQEIUBKE SUIICU BEGISIEB 

Some CPU's do not have a HU/SUR le 9 . LSI-U or 11/03) In 
these CPU's diignostic prograns refer instead to location 
000 176 

called the &att«ace switch cegistec or SU/SUR The SU/SUR 
provides the some function as the HU/SUR However/ the 
loading procedures ore different See paragraph 6 3 



NOTE 

You can force a diagnostic to treat a HU/SUR CPU as 
though it were a SU/SUR CPU There are two ways to do 
this 

1 Set the HU/SUR to aLL ooes Most diagnostics will 
refer to location 000176 for the switch register 
setting under this condition. 

2 Hail the CPU aliec ioadia^ the diagnostic/ but 
beloce slacliag it Using the cross-reference 
table in the diagnostic's progran listing/ find 
the location labelled "SUR" or "SUREG". Change 
the contents of this location to 000176 (i.e / 
load Lit addcess and deposit 000 176). Return 
control to the CPU. either load addcess 200/ 
enable and stact the CPU/ ac. Load the XXOP 
cestact addcess given in the ready Message/ eaabie 
and stact the CPU/ and issue an XXOP start 
command/ S (See 7 >4 3) 



6 3 LQ9QitiG lUE SOEIUOBE SUIICU BEGISIEB 

Uhen you start a diagnostic/ it will check to see whether the 
processor has a HU/SUR If there is no HU/SUR (or if you have 
set it to ail oaes)' the diagnostic will look at location 
000 176 

the software swi * h register* for the switch setting 
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Soae diognostics allow you to modify the SU/SUR nhile they ore 
executina Thit is colled dyoaait satltb ceaistec 
■odi.li.cati.oo Such a diagnostic •! M give you the following 
message 

SUR = nnnnnn NCU SUR = 

and expect you to enter the value you need/ nnnnnn is the 
current setting. flt any time thereafter/ you nay change the 
SU/SUR by typing o G (or CNTRL G) at the teminoi The value 
you enter con be up to six. ocloi digits; the dioonostic will 
truncate the number to the lorn-order sixteen bits in cose of 
overfloa. If you do not enter o new value/ the old SU/SUR 
setting remains You must complete the operotion with a 
cecciogB cctuco 

In oddition/ if you enter a erroneous value< you can delete it 
belocc you have done a carriage return bv typing U (or CNTRL 
U) The diagnostic will then accept the corrected switch 
register setting 



NOTE 



All CNTRL operations ( ) mean that you press the 
CNTRL-key ( -key) siaullooeautiv wilb o tetter key. 



If the diagnostic does ool pcowide dynamic switch register 
modification/ then you must set the SU/SUR beioct stociiog the 
diagnostic proaram You do this by boiling the CPU< ioodino 
oddcctt 000 IPb/ and dspotiliog the switch register value that 
the diagnostic requires. Then you iood either the program's 
sloct oddctss (usually location 200) or the monitor's ccslocl 
addcess (qiven in the . eody messoae); then enobi* and slocl 
the CPU If you ore returning to the monitor/ then you must 
issue a start command/ S. to start the diagnostic program (see 
7 M 3) 



6 M SIQNQSSD SUIICU StllltlGS 

Host diagnostics use switches to set test parameters The 
following ore standard switch settings fl sw tch is set uhen 
I t equal s one 



SUITCH RECISTERS 

Tob<e b-1 Switch Register Settings 
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KEYPRO CPU I 
HU SUITCH SU/SUR SETTING OPTION 



15 


100 


000 


IM 


OitO 


000 


13 


020 


000 


12 


010 


000 


11 


OOH 


000 


10 


002 


000 


9 


001 


000 


8 


000 


HOO to 




000 


777 



holt on error 

loop on test 

inhibit error typeouts 

inhibit trace trap 

inhibit iterations 

bel I on error 

loop or error 

loop on test 

specified in bits 0-7 of SUR 



NOTE 

The keypad and SU/SUR settinqs ore 
a&cuBuiatiue. I* you wont more than one 
option/ then add the SUR values and 
enter the cua as the SUR setting For 
example^ if you want to designate the 
first four options in the iisx/ add the 
first four SUR settings Then enter 170 
000 as the SUR setting. Likewise, 
choosing the first/ third, fifth and 
seventh options will give a SUR setting 
of 125 000 
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SUITCH IS - HALT ON ERROR 

Thit twitch It checked in the error routines ond uhen found 
to be on a one the pro9r<>«< will holt 

SUITCH m - LOOP ON TEST 

Uhen tet/ this twitch will couse the diagnostic to loop on 
the tett pretentiv beinq executed 

SUITCH 13 - INHIBIT ERROR TYPEOUTS 

Uhen tet< error messages will not be typed (output) on the 
contol e 

SUITCH 12 - INHIBIT TRACE TRAP 

Normally a program will run with the "T" bit set on olternote 
pastes of the program. If this switch is tet (equal to one) 
the "T" bit 'v< 1 1 not be set. 

SUITCH 11 - INHIBIT ITERATIONS 

If this switch IS set/ the subtest being performed will be 
iterated only one time 

SUITCH 10 - BELL ON ERROR 

If set/ and error will couse the TTY bell to ring 

SUITCH Q9 - LOOP ON ERROR 

If this twitch IS set/ the diagnottic will loop on the tett 
that couted the error. If the error ooet away during the 
looping/ the diagnottic will proceed to the next test. 

SUITCH 08 - LOOP ON TEST IN SUR<07- 00> 

if this switch IS set/ the diaqnostic will loop on the test 
number specified by bits <0? 00> of the switch regittsr 
(SUR) 

NOTE 



riany diagnostics do not use this convention Such 
diagnostics need specific input parameters and therefore 
need special switch settings 
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XXDP IS a Group of PDP-11 diagnostic software Bonitors f-at 
includes the follomng 

TCDP - TCll diagnostic package (DECTRPE) 
RKDP - RKll diagnostic package (DECPflCK) 
TnOP - Tnil/Tf1G2 diagnostic package (7 or 9 track nflGTflPE ) 

9 track can be loaded from TUlO or TU16 
TPDP - Tflll diagnostic package (THll Cassettes) 
RXDP - RXll diagnostic package (Floppy Disk) 
RPDP - RPll diagnostic pnckage. 
RBDP - RHll/RPOH diagnostic package. 
RSDP - RH11/RS03 diagnostic package. 
RflDP - RK06 diagnostic package. 

The XXDP packages contain the diagnostic monitors, diagnostic 
utilities/ and diagnostic programs on media other than paper 
tape XXDP packages hove the folloming advantages 

t Eosv and convenient means of loading programs under 
keyboard control 

2 Means are provided for updating and modifying progrons 

3 Possible to seauentially run a series of programs through 
use of the chain mod*'* feature Programs must be 
cha nable See poragroph 7 7 
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nil XXDP packages require 

1 PDP-11 processor with at least 8K storage 

2 Console terminal device 

3 One of the diagnostic package media 

1 TCll dectape control and TU56 transport or, 

2 RKll disk control and RK03 or RK05 drive or, 

3 Tflll control and TU60 cassette drive or, 

■4 TMll magtape control and TUlO magtape drive or, 

5 Tn02 magtape control unit ond TU16 drive or, 

6 RXll/RXVll floppy control unit and RXOl floppy drive 

or, 

7 RPll disk controller and RP03 drive ar, 

8 RH11/RH70 disk controller and RP0H/RP05/RP06 drive or, 

9 RH11/RH70 disk controller and RS03/RS0H drive or, 
10 RK611 disk controller and RK06 drive. 

The above requirements are for loadina and running diagnostic 
programs alreodv stored on one of the diognostic pockoge 
medi a 
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? 1 LORDING RN XXDP HON I TOR 

You load on XXOP monitor as descr bed under Cbaplec !i 
Boolslcap Ecoceduces 

Tirst' detemine your processor configuration does it hove 
bootstrap ROM's or h9301'> a "boot button or switch? must 
you toggle-in'> etc 

Then, depending on the load medium you are usina, refer to the 
oppropriote poragroph to see how to bootstrap fron that 
de«. I c e 

Uien you hove tuccestfuily looded the monitor, it gives you 
the following message 



aooaa-a dd-mmm-yy xxxx-xxxi tlONITOR nnK 

RESTRRT RDDRESS rrrrrr 
BOOTED VIR UNITS b 

TO RBORT THE FOLLOUING HELP MESSRGE TYPE CTRL C ( C) 
TYPE 

r<CR> TO SET CONSOLE FILL COUNT 

D<CR> FOR DIRECTORY ON CONSOLE 

D/F<CR> FOR SHORT DIRECTORY ON CONSOLE. 

D/L<CR> FOR DIRECTORY ON LINE PRINTER. 

D/L/F<CR> FOR SHORT DIRECTORY ON LINE PRINTER 

P COPY<CR> TO RUN COPY PROGRWI 

R FILENRnE<CR> TO RUN RNY OTHER PROGRRH. 

L FILENRHE<CR> TO LORD R PROGRRfl ONLY. 

S<CR> TO STRRT THE PROGRRfl JUST LORDED 

S ROOR<CR> TO STRRT THE PROGRRfl RT SPECIFIC RDDRESS 

C FILENRf1E<CR> TO RUN R CHAIN. 

C FILENRf1E/QV<CR> TO RUN R CHRfK IN QUiCK VERIFY flODE 
REFER TO XXOP flRNURL tlD-U-DZQXR FOR RDDITIONRL HELP 



30000-0 -- the nome of the MPINDEC program module 
dd-mmm-yy — the module releote dote 
xxxx'xxxx — the nome of the monitor 

nnK -- the system storage up to 28K 
rrr.'rr -- the monitor's ccsloct addcess (see 7 2) 
b -- the device unit or device drive number 
from which you bootct-opped the monitor, 
the default driv^e or unit is 0 
-- the monitor is .:eady t.o attept cQaBaod& 
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7 2 HOU TO USE ON XXDP HON i TOR 

XXDP issues o pronpt character^ the period ( )/ when it it 
loaded and ready to accept XXO** command* fl description of 
these comnands appears belois< paragraph 7 >4 

Hoiuever/ while operating under >XDP/ you con at any liae put 
the CPU at the caosaie caaaaost ieuei. Use the HRLT/ENRBLE 
switch/ or equivalent meons/ to slop processing. (See also 
paroaroph 3 3. "Terainal Device Consoles") This ai I I allow 
you to Modify wenory locations/ or "togole-in" a patch to o 
prograw' or manually start or restart a proqram, or reset 
the tollaiacc tai-lcb ccgittec/ etj. 

After you have baLlcd the CPU ord modified memory as needed^ 
you con then return control tc whichever progrow you wont -- 
the XXDP monitor oc a diagnostic program. To resume or start 
execution of a proaram> oat the XXDr monitor, simply load th«. 
slact addccks (usually iocanon 200), or the restart address 
of that program and rtact th<* C'U. 

If you are returing control to the XXDP monitor, th^fn load its 
ceslacl addcesk (given in the ready message)/ ant' tlacl the 
CPU NOTE If you or on executinc; prooroa hove desxroyed ony 
of the XXDP monitor in memory, the results of this restart are 
unpredi ctabi e 

R!so remember that when you reload an XXDP monitor/ youc 
■eaacy ■odiiicali.aot acc dcstcoycd. More specific examples of 
these procedures appear below 



cauiiOM 

When running diagnostics thot test the XXDP monitor 
load device/ be sure to wr i te-protect the monitor 
volume or the drive that is holding it; otherwise/ 
you may accidentally destroy the monitor on the 
medium RIso/ if you need to test the particular 
drive or unit thot holds the monitor volume/ then 
cemauc ibe aoo...tor. uoLuae from thot r'r>ve ond aount o 
"scrotch" volume in its place 
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' LORD THE ' 
' XXDP MONITOR ' 

See porogroph 7 1 



I I 

' 'NO • STRRT ' YES 

' nOOIFY ! >' RT 200'' ' 

' MEnORY? ! Ill 

I I I 

I I 

YES ' NO ' ' 

I I I 

I I I 

V V u 



ISSUE XXOP ' ' ISSUE XXPP ' ' ISSUE XXDP ' 

"LORD" ' ' "LORD" ' ' "RUN" • 

COnrtRND 'See 7 4 2 ' COnnRND 'See 7 H 2< COr. .hND ' See 7 H 1 

I I I I I 



HRLT CPU 



I 
I 
I 



MODIFY 
MEMORY RS 
NEEDED 



I 
I 
I 

V 



I 

V 
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' LORD STRUT 
' RDORFSS OF 
' OIRGNOSTIC 



r 




STRRT 
' RDORESS = 
I 200'' 



LORD 
■RESTRRT RDDRi 
OF XXDP 



START CPU 



I 
I 



I I 

' ISSUE XXDP ' 
"STRRT" ' 
' COmflNO ! 
'UITH RDORESS* 



'See 7 <♦ 3 



YES 



NO 



I 
I 



EXECUTION 
BEGINS RT 
SPECIFIED 

RDORESS 



EXECUTION 
BEGINS RT 
'PODRESS 200 



FIGURE 7-1 GENERAL PROCEDURE FOR RUNNING PROGRfltIS UNDER XXDP 
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7 2 LOPDING PND RUNNING PROCEDURES 

There ore \mo olternotive$ for loading and running programs 
under vyop 

1 Load and start a program wLlboul aQdi.lvi.Q9 ■esQcy 

2 Load a program, halt the CPU, aQdi.ly BeaQcy, and start the 
CPU 

Here ic the general procedure, also illustrated in Figure 7-1 
R more detailed eioaple appears at paragraph 7 >4 6 

7 2 1 KUbUibG Q QlQGUQSIiC UilUQUI OOQIE^IUG aitiOit 

1 Issue the XXDP run commond, R (see porograph 7.^ \) 

2 Diagnostic execution begins at location 200, the standard 
diagnostic slocl oddcess 

oe, 

1 Issue the XXDP load conmand, L (see paragraph 7 >4 2) 

2 Issue the XXDP stort command/ S, ond tpccily oo addccss 
(see paragraph 7 H 2) If you do not.specify an address, 
XXDP starts execution at locotion 200 

2 Diagnostic execution begins at spectlicd addcess 

7 2 2 QQQlE^iUG OEQQB^ QtiQ ItiLU iUtMiHQ S DiOGUOSIiC 

1 Issue the XXDP load command, L (see paragraph 7 i4 2) 

2 Halt the CPU 

2 Modify memory as needed Set the SW/SWR, "poteh" o 
program, etc Then continue fallow ng procedure "a" or 
"b" beioui 
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^0 Load Ibe addccss at which you mant to begin execution/ 
iocotion 200 is the stando''d storting address 

Sa Staci the CPU 

6o Oiognostic execution begins ot address specified in step 

Ho 

oe 

>4b Load the XXOP ceslaci addces& given in the ready message 
5b Slocl the CPU 

bb Issue the XXOP stort command, S If you do not specify 
on oddresS' XXOP starts execution at location 200 

7b Diagnostic execution begins at address specified in step 
6d 



7 u vxop connoNOS 

Here ore th« XXDP monitor commands They apply to ail XXDP 
monitors In cddition, the TPOP monitor requires slightly 
modified operotion Refer to porograph 7.6 for this 
descr I pt • on. 



UOIE 

<cr.> press "cornoge return" k-v 

CNTRL C -- press CNTRL-key and C-key si mjl toneous I y; 
C puts you at XXCi command level ( ) at any time 

DEL -- press key to delete erroneous 
RUBOUT keyboard entry 

UadecLtaed chorocters in formats and examples ore XXOP 
monitor output 
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7 M 1 RUN •'onKonJ 



Here i« the fo'-ieat for the XXDP run command. R 
_R f I Inam <r^y 

The iLlaaa is *he filename of the proaron (up to tix 
characters). Mtlboul ibe extensi.aQ. Oo not type the 
extension XXDP wi i ! load and run the program 

Example run the diagnostic program CHECKIT.BIN 

1 Load the appropriate XXDP monitor at described under 
pcrograp^" 7. 1 

2 Set the swilcb ceoLslec (see Chapter 6 0) as required by 
CMECKIT BIN 

3 Issue the cuo command. R. as follows 

»R CHECKIT <cr> 
M XXDP wi I I run CHECKIT. BIN. 

5 To run another program, bail the CPU. load the XXDP 
restart ' addcess. and sUct the CPU. XXDP mill accept 
commonds if the previous diaanostic has not destroyed it 
in memory If you boue lost the monitor then you must 
reload it. as described under paragraph 7. 1. 
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7 ^ Z The LOflO Command 

Here is the fcmot for the XXDP load command/ L 

_L f I I nam <cr > 

The iLiaaa is the filename of the program/ ivitboul tbe 
eileasioc Do not type the extension XXDP will I ood the 
program into memory 

Example load the diagnostic program CHECKIT BIN 

1 Lood the appropriate XXDP monitor as described under 7 1 

2 Issue the XXDP load command/ L/ as follows 

_L CHECKIT <cr> 

3 XXDP wi I I Load CHECKIT BIN from the XXDP volume into 
memory and oaiait further commands 



7 H 3 The STRRT Command 



Before starting a Loaded proqrom/ you may want to set the 
&iHLtcb cegLslec (see Cnopter b.O), you may alto want to 
modify other memory locations (see paragraph 7.2) 

Here is the format for the XXDP slacl command/ S 

-S <addrest> <cr> 

The S command starts program execution at the address you 
specify If you do not specify on address execution begins ot 
200 Uhen the diagnostic hos finished/ and provided it bos 
aal oucciai.d the XXDP monitor in memory, you con run onother 
d agnostic by bailiaQ the CPU, i.aadi.a9 the XXDP ctstocl 
addcesS' and slacliag the CPU again. If you baue lust the 
monitor, then you must reload it as described under paragraph 
7 1 Remember that you lose all your modifications when you 
rel ood the men i tor 
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7 14 14 Directory CoMMondt 



Th* directory CGMMonds print or display directories of 
f I le-ttructured XXOP volumes either o'' the termnat device or 
the line printer R directory contains the following 
I nf oraot 1 on 



filnaai ext -- the file name (up to six characters) 

and extension The onlv valid XXOP 
extensions ore BIN for a biaacy file/ 
BIC for 0 cbaiaahie binary file/ SHU 
for 0 cace iaaae file* and . CCC for an 
flSCI I choin file. 

length -- a deciaai nunber designating the number 

of blocks in a disc or tape file. 

start on octal number designating the 

starting block number of 0 disc or tape 
file. 

date the dote of file creation 

The directory commands have four forms- 



0 -- gives a directory on the terminal 

0/? — gives 0 latl directory on the termins!. 

(Does not include lenbth/ starts or dote). 

0/L gives o directory on the line printer. 

0/L/F — gives o fail directory on the line printer 

(Ooes not include length/ stort/ or dote) 



Liac pciotcc Bust be pceseal' no check is 
mode for it. The processor will trap to 
location 00000*4. 



Example give o short directory on the I ne 
pr I nter 

_D/L/F <cr> 



The di.cccloc>< will appear on the line printer 
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7 U 5 Set Ft II Count v 



The "tet-f I t I -rount" coanand. F/ ollovs you to change the 
nunber of fill characters inserted after a carnage return 
operation. The LRJOS terninal cequices fillers to operate 
properly/ to the filler defoult value it octal m Other 
terminolt do not require these fiiilers/ ond by ittuing an F 
coMMond/ you con delete the annoving/ t i ne-contuni ng fill 
operations The F comisand dispio>/s, the current fill count/ 
and expectt you to enter the nev fill count 



Exonple chonge the fill count to 0. 
.F <cr> 
QQQOlli 0 <cr> 



7 '4 6 Example Of Loading Rnd Running R Progran Using XXOP Coimandt 



Run the diognottic program CHECKIT.BIN. Before execution/ 
take a short directory reading; put the value 17 into 
location 17530/ and set the SU/SUR to 007100. Start 
execution at location 00021*4 

1 Load the apprcpriate XXOP monitor os described in 
paragraph 7 1 

2 Issue a "fast directory" command 

«D/F <cr> 

3 Issue the XXDP "load" command 

_L CHECKIT <cr> 

4 Halt the CPU. 

5 Load Qddctst 017530 

6 Ocpo&j.! 000017 

7 Load addcttt 000176 (the address of the SU/SUR). 

8 OcpQti.1 007100 



LOflOING & RUNNING DIAGNOSTICS UNDER XXDP 



B 7 
Page 7-13 



Continue foil owing procedjre "a" or "b" below 

9o Load addce&t 0002m 
lOo Put the HflLT/CNRBLE switch to ENflBL£ 
llo Slacl the CPU 

12a CPU begins executing CHECK IT at address 0002m 

OK. 

9b Load .the restart address of the XXDP nonitor. given in 
the ready message 

10b Put the HflLT/ENflBLE switch to ENABLE 

lib Stoci the CPU 

12b Issue \he XXDP "start" command 

_S 0002m <cr> 

13b XXDP tronrfers CPU control to CHECKIT progrjm at address 
0002 m 



7 5 XXDP ERROR MESSAGES 
INVCflD/SW 

OEUERR 

Eon 



I NUnOR 

CKSnER 
POFLO 

INVNfltl 
NEXFIL 



Invalid command ond/or switch, 
commond just given. 

Device error on input device 



Check 



End of medium Occurs during input 
operations when the program attempts to 
input and the file is at an end 
Serious problem. File in storage is 
probably wi^eJ out. 

Invalid address. Mjst be even and 
within existinj memory limits Must not 
be within updote progrom 

Checksum error during "load" command 

Program too large to load within 
existing memory 

Involid character typed for file name 

Non-existent file. If in chain mode the 
program to be run does not have BIC 
ex tens i on 



a 
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7 6 TRDP hONITOR EXCEPTIONS 

The TnOP paclioge cassettes are packaged according to the 
foil owi ng schemes 

1 One TRDP cossette contains the TROP Monitor and XXDP 
uti I ities (UPDI. UPD2/ etc) 

2 Several diagnostic cassettes containing the diagnostic 
progroMs 

Uhen using TROP- the TRDP cassette must be Mounted on drive 0 
(left hand drive) of the TRll/ the diagnostic cassette is 
mounted on drive 1 (right hand drive) 

Because the TROP package is a t«o drive system, two additional 
commands are provided that control the drive that is to be 
accessed 

E 0<cr> /Enables access to drive 0. 

E Kcr^ /Enables access to drive 1. 

Uhen the TROP mcnitor is first loaded it defaults to drive 0. 
Rt thot point all commands given to the monitor apply to drive 

0 onl y 

Typing E l<cr> enables access to d-ive 1 mith all monitor 
commands applying tc drive 1 To return to access drive 0 the 
E 0<cr> commond is given. 

Exomp I es/ 

E 0<cr> /Eiobles drive 0 acc.«ss 

D<cr> .Obtains drive 0 directory 

R UP02 /Runs UP02 ofter loading from drive 0 

E l<cr> /Enables drive 1 access. 

D/F<cr> ;Fast directory from drive 1 

L ZTCRRO<cr> /Loads ZTCRRO from drive 1. 

S 200<cr> /Starts 2TCRS0. 

E 0<cr> /Reenobies drive 0 access. 

Uhen the "0' (directory) command is given and drive 1 is 
enabled drive 0 mi 1 1 be accessed first in order to load the 
non-resident directory routine from the TRDP monitor on drive 
0 Then dr vc 1 is accessed to obtain drive 1 directory 
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In chain node (see 7 7) the chain file is olwayt accessed from 
whatever drive was enabled when the "C" comiand was oiven/ 
even if the choin file itself causes onother drive fo be 
atsi gned 

Exompl e' 

E 0<cr> , Drive 0 enabled 

C CHRIN<cr> .Run chain from CHRIN CCC (drive 0) 

RSSUnE CHRIN CCC CONTfilNS THE FOLLOWING 



E l<cr> 
R J\/\n<cr> 
R TZ/lO'cr) 
R T3<cr> 
R m<cr> 
R T5<cr> 



/ Enab ' e dr i ve 1 
.Run Tl 10 times 
/ Rur T2 10 t I mes 
,Rup T3 

,Run 

,Run T5 



R T90<cr> 
E 0<cr> 



.Run T90 

/ EnabI e dr i ve 0 



In RSC I I chai n 
corimond I i nes 



f I I e$. 



NOTE 
c omment s 



may not appear on 
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The CHAIN CCC file will be acceised from drive 0 All the 
teft progront «• I I be qccested from d-ive t Ot completion of 
chbin drive 0 ** I I be enabled 

Note that with TPOP. chain files do not have to be in the sane 
cassette as the test programs 

Uhen tn doubt os to «hot drive is available the user just has 
to give the command that enables the drive he/she in shes to 
use 



7 7 CHRIN nODE OPERRTION 

Chain mode operation consists of the sequentiol execution of 

Rrogroms mthout operator intervention Only programs that 
Gve been modified to run in chain mode con be choined 
Choinoble programs ore identified in the directory by the 
extension BIC. 

To run chain mode^ the XXOP monitor requires a file indicoting 
the programs to run^ and the number of times eoch program must 
execute before going on to the next program in the toble. (R 
chain file may be generated by using the XTECO text editor, 
and the user must put o CCC extension on the chain file 
Refer to the XXDP USERS MRNURL for information about XTECO 
text editor ) 

To Summarize 

1 Chain mode runs chatnable programs only (SIC 
extensi ons ) 

2 R chain file indicates the programs to run and their pass 
counts 

3 Only progroms resident on the some medium drive con be 
choi ned 

H The chain file must be on the same medium with a CCC 
extensi on 
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NOTE The CCC extension indicotes o chain file 
Chain aode it entered by typing 

C filename<cr> (Uhile in monitor node) 

Uhere 

C IS the "CHPIN" comnand 

Filenaae is the none of the PSC I I file that contains the 
monitor connnnds to be executed The file must hove a " CCC" 
extensi on 



7 7 1 nakino R Cham RSCI I Fi i? 



The chain RSCI I file may be created by running the XTECO 
progi am and using the text editor to create the nSC 1 1 chain 
file The chain file must contain only thr commands supported 
under the XXDP monitor The commands in the RClil file are 
executed in the order in which they are entered and run as a 
botch mode 



NOTE 

In nSC II chain files, comments may not oppeor on 
command I nes 



Example of a chain file. run Tl 1000 times/ run T2 1000 

times. run T3 1000 times, run JH 1000 times, run T5 1000 

times, run Tb 1000 times, run T7 1000 times; run T8 1000 

times. run T9 1000 timet, run TIO 1000 timet; run TU 1000 

times, run T12 1000 timet. load TU. ttart it and run 1000 
timet, "etubmit the chain file again 

-CPU CCC 

/This chain file exercises the XYZ procestor mith T1-T13 

R DOAR/1000 
R DOBR/1000 
R OOCfl/1000 
R DOOfl/1000 
R DOCfi/lOOO 
R DOFO/lOOO 
R OOGfl/1000 
R OOHA/IJOO 
R DOJfl/lPOO 
R OOKR/1000 
P DOLO/1000 
R DOHA/ 1 COO 
L DONR 
S''lOCC<cr> 
C CPU 



L 
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7 7 2 Running R Cham 



To execute a cham file the user types 

C filnaM<cr> or C f i I ')aiii/QV<cr > 

The pott count specified in the chain file determines the 
nuBber of tines XXOP will execute each proqrbn The optional 
/QV snitch provides a "quick verify" operation by execut ng 
each diaqnostic program in the chain aaiy qqcC' despite the 
pass count specified 

The chain file to be executed must hove on extensin of CCC 

The chain file and the objective programs to be run must 
reside m the same XXOP medium and must be mounted on drive 0 
of XXOP device 

Uhen in chain node saitch register or software switch register 
should be set to 000000 

The XXOP monitor will type each command that it eva'wates and 
then proceed to execute it 

If the ronitor encounters a program that does not have o .BIC 
extension it types "NEXFIL" then if the error resulted fron 
a R (RUN COnnRND) only, it will continue with the chain file 
conmand/ otherwis«* it terminates the choin operation. 

Uhen the lost command other than another "C" command has beer 
executed the XXOP monitor terminates chain mode and types a 
OOT( ). ready to accept another command from the console. 

If the user wishes to terminate choin mode before iti normal 
termination he may do so by repeatedly typing CTL C ( C) at 
the console until the monitor accepts it ot the end of a 
program pass 



7 8 UPOl AND UPD2 

Each XXOP pockoqe contains two update programs^ called 
UPOl BIN and UPC2 BIN These programs ore used to odd. 
delete/ rename^ and patch programs in the XXOP pockogeS' ond 
also to provide generol 'iie mointenonce services 

This section describes three update commands For more 
information on UPOl ond UPD2 consult the HHOE Usees Boouai 
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UflRNING 

Do not use the XXOP UPOPTE utility to load 
diagnostics UPOPTE does not wr i te-protect the 
monitor volume Vou may inadvertantly destroy the 
monitor Instead use the XXOP toad commands L' or the 
rur comma.id' R 



You run UPOl and UPD2 by issuing the XXOP run command/ R. at 
foil ows 

_R UPDl <cr> Qc -R UP02 <cr> 

Update responds ond asks for the dote/ formatted dd-n«m-yy 
Then it gives it relocation and restart addresses and issues a 
ready signal/ t Update uii I I now accept commands 



t^QIE 

Running on update program destroys the XXOP 
monitor in memory If you need the monitor, 
you must celaad it Use the BOO''' command for 
this (See 7 8 3 below) 



7 8 1 The Looci Command 



''he Load command foods files from a device to memory The 
format of the load command follows 

tLOflO ddn f i I nam ext <cr> 

dd -- the lood device name from Table 7-1 

n the unit or drive number for thot device* 

does not apply to paper tape devices 

filnom ext the name of tne file on the device/ omit if 

the load medium is paper tape. 

The lood command gives the starting address of the program 
loaded and the memorv limits of the prcgrom 

Exonple Load o program from poper tope/ using the h ghspeed 
paper tape reader 

ILORO PR <cr> 
XEBfiOe. 000050 COBE. OOOQOO. QlZbZQ 

t 
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Example load a program from floppy disk drive 1 colled 
MYFILE BIN 

ILOflD DXl lYFILE BIN <cr> 
XESQOE. QQQ2QQ CQEE- QOQGQQ. QIZSZZ 

t 



7 8 2 The Dump Command 



The dump command puts ihe contents of memory onto a specified 
device The format of (he dump command follows 

tOUnP ddn f I Insm ext <cr> 

dd the no'ne of the device on which you want to 
dump memory; see Table 7-1. 

filnam ext -- the name you wont to give the file/ omit 
if you ore dumping to paper tape. 

Example dump r f.le from memory \o RK05 disk drive 0, 
cat I the f I le MYFILE BIN. 

tOUnP OKG MYFILE BIN <cr> 

Example dump o fil^ from memory to poper tope^ using the 
high-speed paper tape punch. 

IDUMP PP <cr> 



7 8 3 The Boot Command 



The baat command allows you to return CPU control to the XXDP 
monitor The command format follows- 

IBOOT ddn <cr> 

dd -- the name of the device from which you ore bootstrapping 
XXDP. see Table 7-1 

n — the unit or drive number of the device 

Example bootstrap the TRDP monitor from cassette drive 0 

XBOOT CTO <cr> 

Bootstrap RKOP monitor from disk drive 0 

IBOOT DKO <cr> 
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Toble 7-1 PERIPHERRLS 3UPP0RTED BY UPDATE PROGRRMS 



yiCE CODE 


DEUICE NflnE 


REMARKS 






PD 


pn 1 u 1 Ru cprrn pqpcd tqpt rronro 

rv.ll n 1 un ortLU rHrtr IHrt KtHUtr 


(UrUl/ UrU^^ 






pp 

r r 




lUrUI< UrUi) 






KB 


TTv icrvRnopn np i f\u cprrn prone p 








PT 


TTV PRINTER AND PUNCH 


(UPDl/ UPD2) 






DTK 


TCU DECTRPE 


(UPDl N=0 OR 1), (UPD2. 


N=0-3) 




OKN 


RK11/RK05 DISK 


(UPDl N=0 OR 1), (UPD2, 


N=0-3) 




MTN 


TMll/TUlO MRGTRPE 7/9 TRACK 


(UPD2. ONLY, N:0-3) 






CTN 


TAll CASSETTE 


(UPDl. N=0 OR 1), 'UPD2, 


N=0 OR 


1 ) 


DXN 


RXll/RXOl FLOPPY DISK 


(UPDl N=0 OR 1) (UPD2. 


N=0 OR 


1 ) 


noN 


Tn02/TU16 MAGTAPE 


(UPD2 ONLY, N:0-3) 






DPN 


RP11C/RP02/RP03 


(UPD2 ONLV, NsO OP 1/ 






OBN 


RH11.RH7Q/RP04,RP05. RP06 DISK 


(UPD2 ONLY, N=0 OR I) 






DSN 


RH1^RH70/RS03,RS0^ DISK 


(UPD2 ONLY, N=0 OR 1> 






RnN 


RK6.1/RK06 DISK 


(UPC2 ONLY, NsO-3) 
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In nost coses in error *i 1 1 be reported vio o nesscqe output 
on the console (TTY< etc) 

The stondord formot for an error message is 

nCSSMGE 

TEST P C H/U (OPTIOHRL) 

Inhere 

MESSRGc it u description of the type of error 

PC. is the oddress in the diagnostic where the 
failure dos detected. 

H/U IS the status of the hordnore under test when 
the foilure uos detected. This is optiono' 

If on output console is unavailable^ the error inforwotion 
will be stored in a location in nenory. This address way be 
exoMined after the prn''e<iSor is hatted 

Each appendix should be consulted for o description of the 
foil owi ng: 

1 Error messages. 

2 Error types 

3 Information contained in error messoge. 
H Location of error message. 

5 Ei-ror numbers. 

For each diagnostic, the listings and cross references should 
be consulted for the address ot the error i nf or:iiat i on 
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fill option! hove standard device oddretset. interrupt vector 
oddretiet/ ond interrupt priority (BR) levels Many options 
con e configured/ by meant of junpers^ to have addresses and 
BR levels that ore different from these standards However, 
most diagnostics ore written assuning the stondora addresses 
and BR levels 

For example, the LPll line printer has the fol lowing addresses 
ard BR level 

PRINTER STATUS REGISTER - 7775m 

PRINTER DOTfl BUFFER REGISTER - 777516 

INTERRUPT VECTOR ADDRESS - 200 

PRIORITY LEVEL - BRI 

Usually the diagnostic will reference these values by 
referencing a label' i e 

LPS 17751'4 , STPTUS 

LPB fl 177516 , BUFFER 

INTVEC 200 , VECTOR ADDRESS 

PRLUL H , PRIORITY 

Should the device be configured for values other than these/ 
the I locations indicated by the labels must be changed to the 
proper values The location of these labels will be found in 
the cross reference table that accompanies the diagnostic's 
list ng 
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NOTE 

These locations must be changed after the diagnostic 
hos been loaded into memory Failure to chonge these 
locations uii II result in a trap to location 00000<4 
whei the diagnostic executes and references the 
regi sters 
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The outoaoted product test system/ PPT/ loads and nonitors one 
or More POP-11 dia9nostics into a POP-11 conputer known as the 
unit under test/ or UUT The mechonisM for loading the 
diagnostic into the UUT meiaory is o specialized I/O controller 
designed by test engineering. 

R diagnostic executing under APT runs pass after poss until 
halted/ either externally by the operotor/ or by APT when 
running o script file On an error condition/ the diagnostic 
may either loop or holt; it is the diagnostic's lob to 
indicote the error ond then toke the appropriate path of 
execut I on. 

APT must communicate vith the UUT diagnostic to ensure that 
the diagnostic is executing correctly APT uses o polling 
mechonism to do this. APT periodically reads on eight-vord 
block of memory called the ■oiihox. Based on the values it 
finds there/ APT performs particular services/ such as 
verifying the proper execution of a diognostic/ or ensuring 
thot no error conditions exist Uhen it completes these 
services/ APT scads to the moilbox/ indicating to the 
diagnostic that the requested services ore complete 



10 1 LOG IN PROCEDURE 

1 Log into APT on on APT system conirol terminal by typing 

HELLO <cr> 

2 APT gives a message and prompts you for an accouol auabec 
with 0 i 

0 Enter account 1/10 (or 1/10) if you wont to creote or 
edit 0 progrom or a script file 
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OK. 

0 Enter account 3/0 (or 3/0) if you vont to I ood ond 
execute a orogram or a script file 

Complete the account number prompt •ith a carnage return- 
<cr> 

3 APT asks for a passaocd/ to iihich you respond APT 

t eessuoeci <cr> 

The PPT password is aal wi.Si.bLe at the terminal 

H APT issues messages describino current system usage and 
any new operating features rou can cancel these messages 
by typing CNTRL-' ( C) Then PPT issues a ready message 

Nou you con proceed to the pararaph that discusses the 

operations you wont to perform under PPT. paragraph 10 2 

for creating program and script files/ or paragraph 10 3 

for loading and running program and script fil?s. 

5 You log off the PPT system with the following command. 

BYE/F <cr> (for "fast good-bye") 



10 2 CREPTING PNO EDITING FILES UNDER TSP 

The test software package utility. TSP/ allows you to create 
and edit files for use by the PPT system If you have I ogaed 
into PPT under account 1/10/ then you .eed only give the 
following command after the PPT ready signal 

RUN TSP <cr> 

PPT will transfer control to TSP/ or else give the message 
"TSP IN USE" Note that TSP is available to only one user at 
a time/ you may have to wait to use it 



NOTE 

If V9U have logged into PPT under account 3.0 and you 
won't to run tSP/ then specify TST for the PREP'' 
prompt in the PINT program dialogue This action logs 
you out of account i,0. Then you must log in aqoin 
under account 1/10 and issue RUN TSP when you get a 
ready message See parogroph 10 3 
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Uhen you hove succeeded in colling TSP/ you mtl\ receive this 
message 

TCST SOFTUflRE PflCKRGE/ TSP REV 

COnnflND <HE> 

The characters foilomng the nord COnnnNO indicate the current 
TSP conrniond in use/ in this case> the HELP comiand/ 
abbreviated HE 



NOTE 

Throughout the operation of TSP/ ony charocters 
contoined mthirr < >'s ore the delauil uaiue If vou 
issue 0 corrioqe return vithout giving o value/ ther 
TSP u?ss the string contained by the < > 



nil TSP conmands use interactive dialogue to obtain 
I r format I L.- For a detailed explanation of the command 
diotogues/ consult the QEI Geoecai apecili.caii.OQ and the QEI 
Swslea Oaaagecis Guide 



10 2 I TSP Commond/ CREATE 



The CREATE command lets you build on RPT file. This may be a 
program or o script or a master script 



NOTE 

in these examples/ do not confuse <cr> (which means 
CQcciaae celuco) mith <CR> (which is TSP's obbreviated 
default notation for the CREATE commond) 



Type in CRFATE at TSP command level ofter thr '■'jlon 

CQQdQUO itiLi CREATE <cr> 

This will beqin o dialogue that osks you for inforinoti9n 
concerning the file you are building See parograph 10 2 3 
for 0 sample of this dialogue 
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10 2 2 Returning Control To APT 



Uhen you wont to leave TSP' issue the OFF commond 



OFF <cr> 



This puts you bock to RPT ready l?vel Vou can oq-off using 
BYE/F 



10 2 3 Sample TSP Dialogue 



Here is an example in which a user logs into APT/ cells TSP' 
builds a file called MEZZ^ then leaves TSP and logs off APT 
nil user- supplied information in this example is uDdcciioed 
This differs from the usual format used throughout th s 
manual Text contained in t's is explanatory, and not part of 
the control terminal printout 



dELLO <cr> 



tRPT log in commandt 



RSTS V06R-02 nPT-D-RB-G3N0V JOB 3^ KB3 05-JflN-78 09.23 
•il^lO <cr> toccount number promptX 

PPSSUORD. vcr> tenter password HPT, will not oppear 



at terminalt 



JOB(S) 12 ARE DETRCHED UNDER THIS RCCOUNT 
JOB NUnBER TO RTTRCH J0'> ^cr> Ido not specify a job 



numbert 



•4 OTHER USER(S) RRE LOGGED IN UNDER THIS RCCOUNT 



RERDY 



EUN ISe <cr> «first attempt to run TSP utility! 
TSP IN USE «TSP not ova liable* 



RERDY 



BUN ISe <cr> ttry ogoint 



tthis try successful! 



TEST SOFTURRE PRCKRGE/ TSP 



REU 07 



guioaoiE:o eeoouci iesi sxsiiu laeii 
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COr'MRNP <'HC> vcr> Sissuino <cr> oives default connand. 

HCLPt 

COnnPNDS PRE «HELP command output! 

CREfiTE 

EDIT 

LIST 

RENPHE 

LOCATE 

DELETE 

UPDPTE 

PRTCH 

COPY 

HELP 

OFF 

COfinPNO <HE> CBEQIE <cr> t.tsue TSP command CREPTES 
COMPUTER TYPE (8.10. 11. US) <11> 11 <cr> ««ince 11 was 

default value. 

SOFTMORE TYPE (P.S.fl) <P>. <cr> user could 

have issued 

RPT.PCT.PRE-RCT.SPVR-OlfiG PROGRPfl <fiPT> EiEiBCI <cJ> 

LOOO DEVICE (PR.RK.flT.DT.nri. DM.nC) <PR>- <cr> 

PR UNIT NUMBER (0-7) <0> <cr> 

IS PPTCHING REQUIRED (Y/N) <N> <cr> 

PROGRPM NPME OEZZ <cr> 



LORD OND RERDY THE PPPER TPPE REPDER 

TYPE <CR> UHEN RERDY <cr> tboth <CR> ond <cr> becc mean 

carrioqe return! 

UORKING 



REI/ISION < > g <cr> 
MCO < > 0 <cr> 
TITLE s > BE22 <cr> 



COMMRND <CR> QEE <cr> 



«l«cve TSP. note detauLl 
comfflond is nom CRERTE 
(abbreviated CR). the 
!ast comnand usedt 



FEPDY 



aXE^E <cr> * 09 off flPT« 
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10 3 LORDING RND RUNNING PROGRflnS UNDER RPT 

You autt I09 into RPT under account 3/0 (or 3/0) in order to 
load and run program filet and tcript files under APT See 
paragraph 10 1 

When you receive the RPT ready message^ issue the following 
connond to run the RPT initialization utility^ RINl 

RUN RINT <cr> 

Thit will start a dialogue Rfter each response you g ve 
during the dialogue/ press the carnage return key to enter 
the information Use the fol loving values 
BRDGE NO? = 1 

PRER'' = niE (or TST, see UOll and 

paragraph 10 3 1) 
UNIT'> = <cr> 

Rn example of this dialogue appears in paragraph 10 3 2 



NOTE 

If you are on line under account 3^0 and you oont to 
run TSP (which requires account 1,10)/ then specify 
TST for the RRER*' prompt Then log in under account 
1/10 as described in poragraph 10 1 



10 3 1 Returning Control To APT 



Issue the OFF command in response to a dialogue prompt This 

will put RPT back on line The only way to log off from here 

IS to specify TST for the RRER'' prompt/ then give the BYE/F 

command after the ready signal 



10 3 2 Sample HLE Dialogue 



In the following example/ 0 user logs into RPT account 3/0/ 
unsuccessfully runs two program files (FIEZZ/ creoted in 
paragraph 10 2 3/ ond RCnib/ created another time) ond a 
script file iRONU)/ ond then loas off Rl I usec=£uppiicd 
information in this exomple is uodecliaed This differs from 
other examp.e formats used in this monual Text contoined in 
X's IS explanotory and not port of the control terminal 
pr I ntout 
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HELLO 3^Q <cr> tquick log n give account nunber with 

HELLO* 

PRSSUORO <cr> tpossword APT does not opp^"- :t terninalt 
18 OTHER USER(S) Mi LOGGED IN UNDER THIS r4CC0UNT 

RERDY 

KUb Bikil <cr> tRPT initiol zotion necessory to run progronst 
APT ON LINE 

05-JPN-78 09 SH 

BODGE NO** 1 <cr> 

PRE^*'> dLE <cr> 

UNI"''' <cr> 
APT REPDY 

UUT LINE V IZSZ <cr> tt^-is number obtained fron listings m 

QPT ffloch I ne roonX 
COMPUTER'' 1105 <cr> fcrmpoter type you are testing* 
INTERFRCE*' G6Q88B <cr> fvones according to interface vou are 

us I ng* 

PROGRRn NRriE QZZZ <cr> 
RCUD 09 5B 

HUNG-LOOD UUT LINEt 1397 TIME. 10 13 DRTE 

05-JRN-78 

SCRIPT PROGRRM HEZZ ERROR 00000 OOQOO ET 

0 00 00 

PROGRRn NRHE BQUU <cr> tthis is a script file* 
RcUO 09 58 

UUT LINE 136Z <cr> *RPT mil accept only legit mate UUT 

I ine »* 

UUT LINE 

nESSRGE(S) RRE PENDING FOR LINE(S) 
1397 

RESUL"^S NOU (N/RLL/LINE «)'' 1391 <cr> 

HUNG LORD UUT LINE » 1397 TIME 09 59 DRTE 05-JRN-78 

SCRI.pt RONU PROGRRM TOt ERIOR 00000 OOCGO ET 0 00 00 

DELETE nESSRGE(S) (Y/N)'' <cr> 

UUT LINE OEE <cr> *put RPT bock on line* 

PPT ON LINE 

05-JflN-78 10 02 

BROGE NO'' 1 <cr> 

RRER"' ISI <cr> *you must specify TST in order to log off* 
THIS TERniNRL CRN BE USED FOR TIMESHRRING 

BVE/F *this BVE/F issued by RPT* 

RERDY 

B«^£ <cr> 
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10 H APT ERROR HESSRGES 

rios* error Kestoges printed on control terninols related to 
progroM looding problems P few of these error nessoges ore 
described below 

1 Request lost - this indicates that the last user's program 
load request hasn't been processed It tells the operator 
to try again to load the program into the UUT 

2 Huna load - this indicates that the'e is some horduiore 
malfunction between the interface and the UUT to be 
I ooded 

3 Hung diognostic - this indicotes that when APT monitored 
the diagnostic it was not running correctly n the UUT 



NOTE 

This error can be caused if the system monoger 
specified "first pass run time"/ "maximum pass run 
time" or " longest test time" values that are too 
short 



^ 0 agnostic error - this indicates that when the diagnostic 
was running in the UUT it detected a hardware error m the 
equipment being tested 

5 Line error - this indicates that o parity error was 
detected on the line connecting APT to the UUT 



NOTE 



The line testing utility (LNTSTU) should be run on 
lines thot frequently generate line errors 
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Th« outoaoted roaputer test systeM/ f\Ql, provide* three bo'ic 
services that oid OEC's Monufacturinq areas in testing ifDP-11 
cooputers 

1 Load and run o diognostic into a unit under test' OW^^ as 
if it were looaed and run Manually' called RCT "dump" 
•node 

2 Rutoisat I col I y load< run, and monitor a single diagnostic 
or seauence of diognostics through one or nore iterotions^ 
called ACT "auto-occept" node/ incljdes "quick verify" 
mode 

3 Directly perform o variety of UUT memory tests. called 
ACT "ttotion test" mode 



Rn ACT system comprises a tcolcai caapuicc and from one to 
thirty-two tctl tlaliaos. The central computer, also called 
"mother", consists of o PDP-ll CPU, one to eight RK disk 
drives, a high-speed poper tope reader, and o console 
terminal. cndditional peripherols supported by RKDP monitor 
ore avoiloble). Eoch test stotion, also called a "doughter", 
consists of 0 station console, the UUT, and the UUT's console 
terminal Vou instruct "mother" by setting switches on the 
"dauahtert'" consoles. (Refer to the QCI Utcctl Guide for the 
exact settings of these switches when using ACT). The UNIBUS 
of the UUT It connected to the "daughter" station, and oil 
control of the UUT is through the UNIBUS 
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n 1 LOADING AND STARTING THE ACT- 11 HON i TOR. OR "'HOTHER" 

1 ACT-11 resides only or. Monuf acturtng RKDf disk volune II 
riount this volume on RK drive 0 

2 Bootstrap the RK drive os described in Chapter H of this 
guide 

3 RKDP Identifies itself and 9 ves o ready signal/ the 
per I 00 ( ) 

M Coll ACT-11 by issuing the following command- 

_R OCT<cr> 

5 ACT-11 starts a dialogue to get infornation (restart*^ 
suppress messages'^ 1 1 me-of -day'') ano then issues a ready 
s I gna I ' 

READY 



6 The fiCT-11 monitor/ or "mother"/ con no« service the 
"daughter" stations 



112 ACT-11 "OUnP" MODE 

Operating ACT-11 in "dump" node alloas you to food ond execute 
a single diagnostic into the UUT os if under ■onuol control. 

1 Reody the ACT-11 monitor See paragraph 11.1. 

2 Ensure that the doughter station is po«ered-up ond on-line 
(the "or-line" smitch is up). 

3 Determine the number of the diagnostic you are running/ 
this will be either on ACT number or on RKDP number 

• 

^ Set the daughter stotion smitch ponel occordino to the 
diagnostic number and the load device. Refer to the QCI 
UtectI Gui.dc for the exoct twitch settings. 

5 Set the daughter station caotcol tailchct Refer again to 
the fiCI Utccsl Guide for the control switch settings. 

6 Activote *he "initial 'ze" switch on the daughter station 
console 

7 ACT will load the diagnostic into the UjT ond start its 
execut 1 on. 
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n 2 OCT- 11 "fiUTO-RCCEPT" flODE 

PCT "auto-accept" mode automot i col I y loads and executes a set 
0^ diagnostic programs in the UUT ACT reads a list called 
thr sequeoce table to determine which programs to run and in 
what order to run them (Refer to the BCI Syslea tlooagecls 
Guide for instructions on building sequence tobies). You con 
instruct RCT to complete only one run of the sequence table 
entries/ also called a quick uecily pass; or you con specify 
many repetitions of the toble Mhen ACT has completed the 
list/ it sends a message to the mother console and to the UUT 
console 



U 3 1 Running fl List Of Diagnostics 

1 Ready the flCT-U monitor See porogroph 11 1 

2 Ensure that the daughter station is powered-up and on-line 
("on-line" switch is up) 

3 Set the daughter station switch panel according to the UUT 
memory size/ UUT options/ ond whether you wont messages on 
the UUT terminal Refer to the fiCI Usees: Guidt for the 
exact switch panel settings. 

>4 Set the daughter station control switches; this includes 
specifying the sequence table number. See the BCI Usecsl 
Guide 

5 Activate the doughter station "i ni t i ai i ze'\ sai tch 

6 nCT will load and execute the set of diagnostics as 
defined by the sequence table RCT issues a "pass 
complete" messooe upon successful completion of all the 
diagnostics listed in the table. 



113 2 Running R Single Diagnostic In "Qui ck-Ven fy" Mode 

You can instruct RCT to load and run a single program 

automatically. One run of the program is called a 

"qui ck-veri f y" or Q/V pass. 

1 Ready the RCT monitor See paragraph 11 1 

2 Ensure that the daughter stotion is powered-up and 

on- 1 I ne 

3 Determine the number of the diognostic you are running 
This will be either an RCT number or on RKDP number 
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U Set the daughter station switch ponet to indicote th- 
program nuaber, and thot you want a Q/V pass Refer tj 
the fiCI Uscctl Guiiis for exact switch settings 

6 Set the daughter station control switches/ this includes 
specifyinq the aoxiaun run-time for the program See the 
SCI Usees. Guide for Q/V node control swi tch /sett i ngs 

6 Activate the daughter station "initialize" switch 

7 PCT will load and execute the program defined on the 
switch panel ACT issues a "pass complete" message upon 
successful execution of the diagnostic 



11 14 OCT- 11 "STfiTION TEST" MODE 

Uhen runnino flCT-ll in station test mode/ you can perform the 
following tests. Consult the 0CI=11 Usccsl Guide for the 
step-by-step procedures 

1 Lamp lest -- verifies the operation of a daughter 

station's indicator lights 

2 UUI wacd te&l — verifies the read/write accurocy of any 
UUT memory word 

3 UUI tj.cLd tesl verifies the read/write accurocy of any 
>4K block of UUT memory 

H biEK i.atecacti.0D lest — verifies that 
"non-processor-request" transfers to and from the UUT ore 

good 
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OECX/11 IS th» UNIBUS exerciser for the PDP-11 conputer 
family UNIBUS exercising provides a neons of testing the 
expected retiability of o particular system within a specified 
period of time Here are the basic components of o OECX/11 
package 

DECX/11 monitors (standard monitor, short monitor, 
and 11/70 monitor) 

OECX/11 option/device test modules. 

OECX/11 configurator/linker program. 

OECX/11 documentation 

You use the monitor/ the test modules/ and the 
conf I gurator/^l I nker proaran to create a UNIBUS exerciser 
This exerciser includes the monitor and those test modules 
required by the system you are testing. This chapter ossumes 
that you hove already created o UNIBUS exerciser, ond provides 
an overview only for running it. For a complete description 
and instructions on creating a UNIBUS exerciser, consult the 
DlCazn Seieceoce Gui.de. 



1 LORDING THE UNIBUS EXERCISER 

If yot ore loading a UNIBUS exerciser from paper tope, use the 
absolute loader See Chapter B of this guide. 

If you ore loading a UNIBUS exerciser from other medio, it 
must b*> a named file (mith the extension BIN or BtC) on on 
XXDP monitor volume. 
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1 Load the XXOP monitor as described in Chapter >4. 

2 Issue the XXOP lood conmand/ L/ giving the filenone of the 
UNI8US exerciser Do not type the extension when giving 
the f I I enoae 

Example load the UNIBUS exerciser DECXl BIN 
-L OECXl <cr> 

3 Vou have loaded the exerciser Proceed to para'groph 12 2 

ta Load the XXOP monitor as described in Chapter H. 

'ia Issue the XXOP run command* R, and the UNIBUS exerciser 
will self-start after loading Using the same exerciser 
OECXl BIN 

DECXl <cr> 

3a The exerciser will start at address 000200 It gives o 

message and a ready signol/ the period ( ). Proceed to 
paragraph 12 3 



UflRNING 

Do not use the XXOP UPDATE utility to load a UNIBUS 
exerciser UPDATE does not wr i te-protect the monitor 
volume you mov inadvertently destroy the monitor 
Instead use tne XXOP load command/ L> or the run 
command' R« as described above 
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12 2 STPRTING ^HE UN I BUS EXERCISER 

1 To start the exerciser issue the XXDP stort connond/ S 
(see porog'-aph ? 14 3) 

2 The monitor issues a message and a ready signal. the 
period ( ) Proceed to porogroph 12 3 

OK. 

<a tiaLt the processor 

2a Load addces» U00200 

3a Put the HRLT/ENRBLE s«itch to ENRBLE 

■4a Slact the processor. 

5a The monitor issues a message and a ready signal, the 
period ( ) Proceed to porogroph 12 3 



12 3 OPERPTING THE UNIBUS EXERCISER 

Vou control the exerciser by using the siii.lch ccaisicc (see 
olso Chapter 6) and the DECX/11 cauaads/ paragraph 12 3 2. 

12 3 1 Switch Register Settings 

The fol lowing switch register settings apply only when running 
a OECX/11 UNIBUS exerciser R switch .s set when it equals 



one 
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Toble 12-1 DECX/11 «;»itch Register Sett ngs 



SH/SUR SETTING 
(PLSO KEYPAD 
►flNEL SUITCH CPU SETTING) OPTION 



lEi 100 000 Drop module after error. 

the foiling module stops 
executing, "nOOULE DROPPED" 
message. 

m 0>«0 000 Inhibit. module drop after 

error; if SUm=0, the foiling 
module stops executing after 
20 errors, "ttOOULE DROPPED" 
messoge. 

13 020 000 Inhibit error ond module 

messages 

12 010 000 Enable "END OF PRSS" message 

10 002 000 Report ail doto errors, if 

SU10=0, report firtt ibcee errors 
of ony block tronsfers 

9 001 000 Inhibit "RELOCPTED TO" message 



NOTE 

The Keypod ond SU/SUR settings ore accuauialiue if 
you tiont lore thon one option, then add the SUR values 
and enter the turn at the SUR setting For example, if 
you mont to designote the second ohd third options on 
the list (ponel smitches 13 and m then enter the 

vo'ue 060 000 as the SUR setting 



OECX/11 UN I BUS CyCRClSCR 



0 9 
Paqe 12-5 



If your CPU does not hove a hordvore switch register (for 
exonple. the POP-ll/OM). then you must Hoke tne following 
palcb before running the exerciser nodule 

1 Find the address of the location labelled FflKESR m the 
OECX/U cross-reference listing FRKESR is the OECX/11 
tailitacc sailch ccgitiec 

2 Using the OCCX/ll nOO conmond (see Toble 12-2). I ood the 
oddccsk ausbcc of FRKESR into the iocalioo labelled SR/ 
also found in the DECX'^11 cross-reference listing 

3 The OECX/11 monitor will now read location FRKESR for 
switch register settings You load location FflKESR with 
the appropriate values from Table 12-1/ depending on the 
options you select 



12 3 2 OECX/11 Monitor Conmonds 

You enter o comnond by termi noting it with a cocctc^e cctuco/ 

<cr> You con use the RUBOUT key to delete individual 

characters^ and the combination CNTRL/C (or C) to delete a 
who I e I ine 
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COnnflNO 



DESCRIPTION 



MPP 

SEL 
OES 

SEL modulenam« 
7ES modulenome 
MOO oddr 

hOO nodulenome oddr 
RUN oddr 



RUNl oddr 



KTON 

KTorr 

PON 

POFF 

FILL 



Types iitap of modules in the UNIBUS 
exerciser Indicates module starting 
address/ and module status 

Selects all modules for execution 

Deselects all modules 

Selects specified module 

Deselects specified module 

Types contents of address specified. 
Operator can enter nev value if 
des I red 

Types contents of address relative 
to storting address of module 
specified User can enter ne« value 
if desired 

Stortt execution of exerciser. 
Only selected Modules run. If 
optionol oddress it uted and relocation 
IS allowed^ starts progroa at nearest 

(lover) HK boundary 

Starts exerciser execution at 
specified oddress. Address must 
be on >4K boundary. (20000' 10000. 
etc ) The program stays "locked" 
there It does not relocate. 

Turns on memory management (KTlt) 

Turns off KTll 

Enables parity memory 

Disables ponty memory 

Sets the fill count. 
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COM»«Rr;D 



DSSCRIPTION 



ROTON 

ROTOFF 
CON 

COFF 

MON 

jnOFF 

lPON 



Enables write bjffer rotation 
and types range 

Disables unte buffer rotation. 

Turns on the cache memory (POP-11/70 
on I / ) 

Turns off the eoehe memory (PDP-11/70 
onl y ). 

Enables the tIflP box (PDP-11/70 
on I y ) 

Disables the HflP box (PDP-11/70 

onl y) 

Directs al I TTY output to the 

line printer NOTE Cannot ; ' 

used if I ne printer module is selected 



12 14 DECX/11 ERROR MESSOGES 

KBUF OFLO -- You entered too mony chorocters at some point tn 
a command I • ne 

INVALID COnrtflNO — You hove given on invalid commands or hove 
entered a valid commend incorrectly (flodule nomes aimayt 
hove five chorocters ) 

nODULE mm not found — You hove specified a nonexistent 
module. or hove entered the nome of on existing one 
incorrectly (Module nomes aiaayt hove five chorocters). 

INVnilD RDDR/ORTn -- You hove specified either on odd-numbered 
oddresS' or a nonoctol address 
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This chapter describes the type of information contained in 
the individual appendices for diagnostic options 

Eoch option appendix is a procedural^ step-by-step method of 
setting up an option to be tested/ loading the diagnostic^ and 
executing the dio--ostic 

Wherever possible, the appendix will reference the stondord 
procedures described in this Usccls Guide. If the field 
service representot i ve is unfomilior the standards/ 

he/she should consult the appropriate sections of the guide 



nil appendices vi I I contotn the following sections 

1 RBSTRnCT--Thi s section mil state the options to be tested 
by the di ognost i cs 

2 HnROURRE--Thi s section will oive the minimum hardware 
requirements necessary to run the diagnostics 

Central Processor Options 

Memory 

I/O Devices 

Interfaces 

Control lers 

Un 1 1 s 

Accessories 

3 TEST SEQUENCE--This section ci I I list t^e diognostics 
available for the opNon and the order in nhich they must 
be run Running the dioonostics «n the givtr order will 
isolote the hardware faults m the shortest possible time 
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^ TEST 0ESCRIP7I0N--This section «i I ' describe whot eoch 
diagnostic tests The description will be by function 
and/or hardware OS applicable 

B CRUTIONS — This section will describe oil procedures 
necessary to prevent occidental erasure of systen files 
and diagnostics 

b OPEPRTING PROCEDURE--Thi s sect on ui II describe the 
detailed' $tep-by-$tep procedure for running the 
diognosttcs There tii I I be a separate operating procedure 
for each diagnostic 



NOTE 

These procedures assume the field service 
representative is familiar with the following 

1 The hardware to be tested 

2 The individual POP-11 Processor 

3 The Users ' Gu i de 



The operoting procedure will be structured os follows 

TlTLE--Tlie five-letter code for the diognostic 

SYSTEM INITIRL l2flTl0N--0M procedures for the entire system 
that must be performed prior to running the diognostic 

LORDING PROCEDURE— Uhere oppticoble, reference will be wade 
to the standard practices described in the Users' Guide 
M *ht diagnostic hos its own unique method of iooding/ it 
till I I be described here 

STARTING PROCEDllRE--Nhere opplicoble, reference will be 
mode to the stondord practices described in the Users' 
Guide If the diagnostic hos its own unique storting 
procedure^ it will be described here. 

SUITCHES"The switches used by the d ognostic will be 
descr I bed 

INITIRL PRINTOUT— This will be the imtioi nessooe the 
diagnostic outputs on the ovoiloble i/0 console. Output of 
this message indicotes the successful (ooding ond storting 
of the di ognost i c 
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OPERATOR INTERROGA'^ION— Thi s section will describe the 
messages output by the diagnostic and the proper operator 
response 

rxECUTlON TinE--This is how long it takes the diagnostic to 
complete one pavs successfully 

END OF PASS INOICnTOR--This will describe the method the 
diagnostic uses to signal a successful poss 

ERROR REPORTS--Thi s will describe tvpet ot messages the 
diagnostic will output cn the at^ailable I/O Console when an 
error is detected The iiformotion contained in the error 
message will oiso be described Uhenever possible, 
reference will be mode to the standard praciices described 
in the Utsccl Guide 

RESTART ADDRESSES— If the diagnostic has restart addresses 
they will be listed here The listings for the individual 
diagnostics must be consulted to determ ne the usefulness 
of 0 given restart address If the dioanostic has no 
restart address, the express on "Storting Rddress" will 
appear 



NOTE 

PART II. THE SET OF APPENDICES DESCRIBING THE 
DIAGNOSTIC OPTIONS. IS NOT INCLUDED IN THIS 
OOCUriENT THE APPENDICES ARE CURRENTLY IN 
PRODUCTION AND UILL BE RELEASED TO THE FIELD AS 
THEY ARE COMPLETED 
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Svnd all suggestions concernmo this document to 

BflRPY SUSSnRN 
OIRGNOSTIC ENGINEERING 
MLZl-M/ElO 

« 

DIGITRL EQUIPnENT CORPORRTION 
rq^iNRRD, MRSS 

OTN 2?3-^875 



You should subw t a I softuiore trouble reports via the RIDS 
problem report ng system 



